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: big game rifles—as well as the famous lever action 
.22—have featured the solid top receiver and side ejector 
since their introduction by Marlin a half century ago. 

These _are the model 36’s—carbine, sporting carbine and 
rifle in .30-.30 and .32 special calibers—and the model 39-A, 
only lever action .22 made and the only take-down rifle ex- 
posing all working parts by the turning of asingle hand screw. 

Marlin’s solid top receiver permits low mounting of tele- 
scope sights, for convenience and accuracy. Case hardening 
adds to wear and beauty. Side ejection is safe and permits 
undistracted attention to your aiming. 

All Marlin rifles have the deep-cut Ballard type rifling for 
exceptional accuracy; all barrel bores are chemically treated 
to resist rust and corrosion; every rifle is 
targeted and tested at the plant before || Since early in 
shipment. 1942, engaged 

These Marlin features have proved solely in war 
their value over the years. They are worth production. 
remembering after the war is won. 
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BROWNING AUTOMATIC RIFLE. 
This fast-shooting shoulder arm is one 
of the large family of automatic 
weapons with which our fighting men 
are provided. The Axis can’t tell us a 
thing about machine guns and similar 
weapons, because Yankee inventors 
and gunsmiths have been among the 
leaders in perfecting them. An article 
on page 124 traces the history of auto- 
matic weapons and describes the ones 
used by our Army, from the .45 pistol 
to the 40-millimeter cannon. 
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A United States Marine dodges swiftly across 
the battle-scarred slope, takes position behind 
a shattered wall that commands the enemy 
gun emplacement across the tiny valley. 
A shell explodes in a shower of dirt, two 
hundred yards away from the enemy gun. 
The Marine speaks quietly into the tiny 
microphone in his hand. “AK9 to BJ. Left 
four zero. Two hundred short.” Miles away, 
an American artillery officer issues swift 
commands to his gun crew. 
Another shell-burst, this time in front of the 
target. “AK9 to BJ,” says the leatherneck. 
“Left one zero. One hundred short.” 


And then, suddenly, a terrific, ground-shak- 
ing explosion across the valley . . . the enemy 
gun emplacement disappears in a black, bil- 
lowing geyser of rocks and smoke and rubble. 
The Marine puts the microphone to his lips. 

“AK9 to BJ—Mission accomplished! AK9 
to BJ—Mission accomplished!” 

Mission accomplished—a direct hit! Pe- 
cause the miracle of electricity has been put to 
work again—in the rugged, compact radio 
transmitter and receiver that rides comfort- 
ably across the devil dog’s back. “Walkie- 
talkie,” the Marines cal! it—a light, com- 
pletely self-contained unit that allows con- 
stant two-way communication with unham- 
pered freedom of movement. On scores of 
vital assignments, from spotting artillery fire 
to co-ordinating the movement of advance 

er re patrols, the “walkie-talkie” is helping to 
ha Pe moti al seal —_, prs of Amor’. make American Marines the deadly fighting 
ee ee ee a eee team that they are. 
ca’s ground forces. In tanks and combat cars : 
—at artillery and anti-aircraft posts and 
communications centers—in the field and be- 
hind the lines, more than a hundred kinds of © 
Westinghouse electrical equipment are in use. 
Even in base and field hospitals, Westinghouse 
X-Ray machines and ultra-violet Sterilamps* \ N j 143 h 
are helping daily to save the lives of wounded e sting ouse 


men. 





For our ground forces, as well as for our 
naval and air forces, every ounce of Westing- ---making Electricity work for Victory 


house “know-how” is on the job—to provide Westinghouse Electric & Manufacturing Company 
more and more of the deadliest fighting weapons Pittsburgh, Pa. 


that skill and ingenuity and hard work can Plants in 25 cities; offices everywhere 
®Trade-mark Registered 


produce. 
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Before long many of 

you are going into 

service. Get the right 

start! Prepare yourself 
NOW to serve in America’s Air Forces, 
Here limitless opportunities await you . . . 
opportunities to serve your country . . . op- 
portunities to develop skills that will assure 
your success in the great aviation industry 
that victory will bring. 

The best way to prepare yourself is to 
learn to fly now! It’s easy. Whether you are 
16 or 60, you can learn with as little as 8 
hours of dual instruction in the famous 
Piper Cub Trainer. 

See your Piper Dealer at your local air- 
port for a flight demonstration. 


Get This Booklet on 
“HOW TO FLY” 


This booklet, “You, Too, 
Can Fly,” has been espe- 
cially prepared by a govern- 
ment-certificated flight in- 


Gontends conrnsss 





Baler Packages Waste Paper.... 


An 18-Volume Game Library 
Care of Aluminum Utensils 


Waxed Paper in Pin Cushion.... 
Steel Wool Cleans Clothesline.... 
Home Experiments with Fats.... 


Three Novel Science Stunts 


How to Make a Spectroscope.... 


New Shai Ideas 


Tape on File Prevents Damage.... 


Redressing Grinding Wheels 


Fixed Gauges and Their Uses... 
Centering Work in the Laithe.. 


Angle Guide Aids Draftsman 


Magnet Will Hold Instruments... 
Cellulose Tape Marks Drawings.. 


Outdoors 


Hiding Scratches on Bicycle 
Nautical Sidewalk Scooter 


Leather Toe Clips for Cycling.... 
Laminated Tips in Ski Making.... 


ie adie 


Servicing Your Radio 
Compact Radio-Tube Tester 
Radio Ideas 


Hw 455 
Hw 463 


.Hw 470 


Hw 475 
Hw 476 
Hw 476 
Hw 479 


structor. It clearly explains 
the basic flight principles 
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POINTS THE WAY TO 
WINGS FOR ALL AMERICA 


MAIL COUPON TODAY 


PIPER AIRCRAFT CORPORATION 
DEPT PS13, LOCK HAVEN, PENNA, 


Please send me the booklet “You, Too, Can Fly!” 
and Piper catalog for which I enclose 10c in stamps or 
coin for postage-handling. 

NAME 

ADDRESS. 
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Wear can’t wait—not even for Christmas. 
So please don’t make Long Distance calls 


to war-busy centers this Christmas unless 


they’re vital....BELL TELEPHONE SYSTEM ( cy 
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Tomorrow’s Great Motorcycle 


Is Proving Itself Today 


On the fighting fronts of the world 
today, the greatest Indian Motorcycle of 
all time is being born. You'll ride it when 
this war is over... you'll get a new thrill 
from the Indian improvements that are 
military secrets now. It’s an Indian worth 
waiting for! 

Meantime, ask your Indian dealer about 
his reconditioned “buys”. War workers 
everywhere are saving rubber and gaso- 
line by riding smooth, economical Indian 
Spring Frame Motorcycles to their jobs. 
Let your Indian dealer help keep your 

resent motorcycle in tip-top shape. 

ndian Motorcycle Co., Springfield, Mass. 


Ask for this helpful booklet. It's 
FREE! Tells you how to get the 


most out of any motorcycle. 


SPRING FRAME 
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Coming Next Month 


| MEDICAL SOLDIERS of our Army are up 


against a big job in carrying on their work of 


| mercy in the rapid tempo of modern mechanized 


war. How they are meeting the challenge with 


| new methods and equipment is an interesting 


story—illustrated by comparisons with the 
methods and equipment of the last war. 


INVASION BY SEA is one of the most diffi- 
cult of military operations. What have we 


| learned from the Japanese and the Germans, 


the modern experimenters in this field? An ar- 
ticle describes the careful preparation and 
grueling drill that must precede the thrilling 
moment when the barges and landing boats head 
in through the dawn for the enemy beaches. 


THE COOLING SYSTEM of your car is one 
of its most vital parts, and as such it deserves 
the very best care you can give it. Here is an 
article which, by means of photographs and 
charts, shows you at a glance just what can go 
wrong in a cooling system—and just what you 
can do to prevent it. If you’re looking for a 
good way to keep your car healthy for the dura- 
tion, don’t overlook this expert advice. 


A HOME-RAISED FLOCK of 15 chickens will, 
in one year, give you 1,800 eggs, 200 pounds of 
poultry—and the best answer yet to meat ra- 
tioning and rising food costs. All you need is a 
sense of adventure, and three dollars worth of 
equipment. The rest—detailed instructions on 
how to build a brooder, on what to feed your 
chicks, and how to keep them from contracting 
disease—the author gives you. 


BACKGROUNDS FOR PHOTOGRAPHS 
can often make the difference between run-of- 
the-mill snapshots and distinguished pictures. 
A Hollywood photographer who has spent 20 
years ferreting out new tricks of the trade, 
shows you how, by shooting at various angles, 
and by using such simple props as a lamp, a 
window, or even the skirt of a girl’s dress, you 
can get dramatic pictorial effects your pictures 
never had before. 


CHEMISTRY is now faced with its biggest job 
of finding new ways to make new things with 
new materials. And that doesn’t mean merely 
poison gas and secret weapons. It means every 
conceivable object from a new type of landing 
field in a Malayan jungle to a new kind of shoe- 
lace tip. The chemists are in the war to win. 
Read about their efforts to get victory out of 
a test tube. 
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LTE iF TION — ON LOW 
MAIL THIS COUPON FOR COMPLETE INFORMATI ce 
ee | _" 7e [STRUCT ! 
COST, MODERN Mi. .HODS, PERSONALIZED INS1 


Help your country to VICTORY * Help yourself to SUCCESS ! 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


ee ee To TRAIN AMERICANS FOR VICTORY 


BOX 7643-K, SCRANTON, PENNA, 
Without cost or obligation, please send me a copy of your booklet, “Who Wins 





and Why,” and full particulars about the course before which I have marked X: 
TECHNICAL AND INDUSTRIAL COURSES 


0 Air Brake 0 Contracting and Building © M of I ions O Sanitary Engineering 
QO) Air Conditioning ) Cotton Manufacturing O Marine Engines O Sheet Metal Work 
O Airplane Drafting 0 Diesel Engines O Mechanical Drafting O Ship Drafting 
O Architectural Drafting O Electrical Drafting O Mechanical Engineering O Shipfitting © Shop Practice 
O Architecture O Electrical Engineering ©) Mine Foreman 0 Steam Electric OC Steam Engines 
0 Auto Engine Tune-up ) Electrician 0 Navigation () Patternmaking © Steam Fitting 
O Auto Technician Electric Lighting O) Plastics [0 Plumbing O Structural Drafting 
O Aviation 0 Aviation Mechanic [) Foundryman () Heating OC Public Works Engineering O Structural Engineering 
O Blueprint Reading O Heat Treatment of Metals © Pulp and Paper Making O Surveying and Mapping 
0 Boil . O Highway Engineering 0) Radio, General O Telegraphy (© Telephony 
u 





neering ] House Planning 0) Radio Operating O Textile Designing 
0 Coal Mining ] Indw.trial Metallurgy D Radio Servicing O Toolmaking () Tool Design 
O Civil Engineering 0) Lecomotive Engineer () R. R. Section Foreman © Welding, Gas and Electric 
O Concrete Engine+ring 0 Machinist (1 Inspector OR. R. Signalman [() Refrigeration () Woolen Manufacturing 
BUSINESS COURSES 
O Accounting CO) Advertising [© College Preparatory © First Year College OC Railway Postal Clerk 
O Bookkeeping 0) Commercial ©) Foremanship 0 French O Salesmanship 
O Business Correspondence () Commercial Illustrating (©) Good English OD Secretarial 02 Spanish 
O Business Management 0 Cost Accounting 0 High School O Showeard and Sign Lettering 
O) Cartooning () Civil Service ( C. P. Accounting () Managing Men at Work O Traffic Management 
HOME ECONOMICS COURSES 
0D Advanced Dressmaking 0 Home Dressmaking 0 Tea Room and Cafeteria 
() Foods and Cookery O Professional Dressmaking and Designing Management, Catering 


A9E...cccccccecee Address 





euntnesnevssestnenens a sanecunséin State - «seeeeePresont Position. 
Canadian residents send coupon to International Correspondence Schools Canadian, Li 
British residents send coupon to I. C. 8 . 71 Kingsway, Londen, W. C. 2, England 
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4. E. SMITH, President, National 
Radio institute, Established 268 
years. He has directed the train- 
ing of more men for the Radio 
industry than anyone ese. 


Men 1 Train at Home ACT NOW! MORE RADIO TECHNICIANS 
tes ova ARE MAKING $30, $40, $50 A WEEK 
2 RP i THAN EVER BEFORE! 


“I repaired some Radios when I 


. FL gt 1 te Mail the Coupon for a FREE lesson from my Radio 
save mode on avecaee 4 552 8 Course. It shows you how N. R. I. trains you for Radio at 
JERRY, 1337 Kalamath St., home in spare time. And with this sample lesson I'll send 
Denver, Colorado. my 64-page book, RICH REWARDS IN RADIO. It de- 
ment scribes the many fascinating jobs Radio offers; explains 

= yg - napa’ Rear N. R. I. teaches you with 
“For several years I have been meme interesting, illustrated les- 


in business for myself'making [7 pli sons and SIX BIG KITS OF 
Sa RADIO PARTS. 


You'll see why my complete, 
Ave., Goose Creek, Texas. % : 
' practical Lessons offer a quick way 


Lievtenant in Signal Corps te more pay. But even if you never 

“I cannot divulge any informa- go any farther, this sample Les- 
work but 7" : 

lean say that NR. I. training son is worth having. It is a real 

is certainly coming in mighty ; introduction to the wonders and 

negay these devs.” , (Name ane ; opportunities of Radio. I will 


address omitted for military ; ‘ 
reasons. ) send it to you without obligation. 
MAIL THE COUPON! 
Chief Operator Broadcasting 
Station 


“Before I completed your les- 
y Radio Servicing 
license (illustration above) 

and immediately joined Station pays Technictans 
WMPC where I am now Chief Ime. Radio Op- 
Overator."’ HOLLIS F. HAYES, erators (picture at 
327 Madison St., Lapeer, Mich. right) find interesting 
work in the 915 U. 8. 

Broadcasting Stations. 





(7) EXTRA PAY IN ARMY, NAVY, TOO (= 
} 


é Men likely to go into military service, \>’ 
@<@ soldiers, sailors, marines, should mail ” 
the Coupon now! Learning Radio helps men get extra 
rank, extra prestige, more interesting duties, MUCH 
HIGHER PAY. Also prepares for good Radio jobs 
after ~ i ends. Hundreds of service men now 
enrolled, 
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Beginners Quickly Learn to Earn $5, $10 a Week Extra 
Fixing Radios in Spare Time 

Many N. R. I. students make $5, $10 a week extra money 
fixing Radios in spare time while learning. I send EXTRA 
MONEY JOB SHEETS that tell how to do it! 

My ‘50-50 Method’’—half building real Radio circuits like 
those illustrated at right and conducting fascinating tests and 
experiments with kits I supply, half learning from illustrated 
lessons—takes you step-by-step ong SS path others have 
followed to security and good pay gin at the beginning, 
explain things clearly. 

Before you know it you find yourself “‘old friends” with 
Radio. You run your own “Spare Time Shop,” get practice 
fixing friends’ Radios, get paid while training! 


Big Demand Now for Trained Radio Technicians, Operators MEASURING | INSTRU. 


Right now, probably in your own neighborhood, there’s room 
for more spare and full time Radio Technicians. Many spare in practical Radio work 
time Technicians are stepping into FULL time Radio jobs, or are to make EXTRA money. 
starting their own shops, and making $30, $40, $50 a week! and multimeter Meas: 
Other Radio Technicians ond Sm age take good-pay jobs es A.C. -c. 
with Broadcasting Stations. undreds more are neede or . ©. 
Government jobs as Civilian Radio Operators, Technicians. ance, Receiver output. 
Radio Manufacturers rushing to fill Government orders, need 
trained men. Aviation, Police, Commercial Radio and Loud- 
speaher Systems are live, growing fields. And think of the 
NEW jobs Television, Frequency Modulation and other Radio 
developments will open after the war! I give you the Radio 
knowledge required for these fields. At left are just a few of bs 3 
the hundreds of men N. R. I. started on the road to good pay SUPER METER Lemay “A E 
n 


Start Now Toward Radio’s Rich Rewards—Mail Coupon 


MAIL THE COUPON. I'll send you the FREE lesson and ° a" fate 
my valuable, 64-page illustrated book, RICH REWARDS IN this clreuit you oMulld 
RADIO. No obligation. They’re packed with facts about Radio, yourself! 
things you never knew about Broadcasting, Radio Servicing, 
Manufacturing, Ship and Harbor Radio, Government, Aviation, 
Police, Commercial Radio, Television, Loud Speaker Systems. 
They're crammed with photos of Radio Technicians and Op- 
erators at work. You'll see snapshots ane letters from men I 
trained, so you can know what N. R. I. did for other fellows. 
Pictures of N. R. I. teachers, ‘complete description of my 
Course and “50-50 Method” 
perimental Kits—Extra Money Job 
Sheets — Consultation Service — 


secaate ee Fy 
rou'll see what Radio offers YOU 64 PAGE BOOK 
And you'll have my FREE lesson to é B by | 
keep. No salesmen will call. Mail GooD OR (4) A sauvu LESSON \ 
the Coupon NOW—get § started 


today on the road to bigger pay! 
_e. q " : 4 Mr. 3. E. president, & 3AP3 
J. E. SMITH, President, Dept. 3AP3. 8 5 See ee a gh Se nen 8. @ 


National Radio Institute, 
Washington, D. C. 4 
Bipare gee: “itich Rewards Qs Radio." to" Salesman 
TRAINING MEN FOR VITAL _ Rie wards lo.” (No 
RADIO JOBS i call. "Sites write plainly. 
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The Mysterious Influence 


In The Air You Breathe! 


Tre SOUL OF THE UNIVERSE is in the air you 
breathe. Deposited in your blood —with each 
inhalation you take—is the intelligence that 
directs the course of the planets through the 
misty reaches of space, and the strange phe- 
nomenon of life itself. 

What is it that causes your heart to beat, 
your lungs to expand and contract? What mind 
directs the cells of your being, each in their pur- 
pose—some to create bone, others tissue and 
hair? What consciousness pervades these vibra- 
tory globules of life and gives them awareness of 
their Cosmic function? 

Are you one of the millions who have looked 
beyond yourself for some external Divine Power 
or agency? Have you searched in vain for some 
outer sign or word of Divine assurance when 
in doubt or in need? Now learn of the ansus- 
pected power that exists in every simple breath 
—and that becomes part of you. The ancient 
Egyptians believed that the essence of life was 
borne on the wings of the air. The Bible pro- 


claims that with the first breath man becomes 
not just an animated being — but a“‘/iving soud.’’ 
Try this experiment, and prove-a Vital Life Force 
exists in the air. When you are in pain or de- 
spondent take a deep breath. Hold it as long as 
comfortable—then noticethe momentary relief. 


This Amazing Free Book 


Would you seriously like to know how to draw upon 
this Intelligence of the Cosmic, with which the air is 
permeated? You can use it to awaken the creative 
powers of your mind, and for making life an experi- 
ence of achievement. Use the coupon Celow for a free 
copy of the book, “The Mastery of Life.” It tells how 
in the privacy of your home you may /earn to use these 
simple, useful, natural laws. 


USE THIS GIFT COUPON 


Scribe L.Y.N. The Rosicrucians |AMORC) 
Rosicrucian Park, San Jose, California 

I am sincerely interested in learning how to use the 
mysterious influences of the universe in the betterment 
of my life. Please send me a free copy of the book, 
“The Mastery of Life.” 


NAME 
ADDRESS. 


Rosicrucians are NOT a religious organization 











THE ROSICRUCIANS (AMORC) SAN JOSE, CALIFORNIA, U.S. A. 
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Get DID YOU TRAIN FOR A a... DYNAMIC TENSION system 
| neon Soto : St ene! MAKES MUSCLES GROW FAST! 





Here's the Kine CS f An actual untouched 


photo of Charles 


’ Atlas, holder of the 
J ; title, “The World's 
4 Most Perfectly De- 

© veloped Man."’ 


i S. O°aninn 

Cup ae ago a 
This ordi- 
nary snapshotot 
one of Charles 
Atlas’ & alisee- 
nia pup 








Will You Let Me PROVE 
§ Can Make YOU a New Man? 


DON'T care how old or young you are, or how Only 15 Minutes a Day 
ashamed of your present physical condition you My method—‘Dynamiec Tension”’—will turn the trick for you, No 


™ theory—every exercise is practical. And, man, so easy! Spend only 
may be. If you can simply raise your arm and flex it 15 minutes a day in your own home. From the very start you'll be 


I can add SOLID MUSCLE to your biceps — yes, on using my method of “Dynamic Tension” almost Saree ee | 
: : bo D king, bending o n ) sD MUSCLE 
each arm—in double-quick time! Only 15 minutes a se i walking. bending over, ete.—to BUILD MUS 


day—right in your own home—is all the time I FREE BOOK  “fveriasting Health 
ask of you! And there’s no cost if I fail. and Strength” 

I can broaden your shoulders, strengthen your back, develop In it I talk to you in straight-from-the-shoulder 
your whole muscular system INSIDE and OUTSIDE! I can language. Packed with inspirational pictures of 
add inches to your chest, give you a vise-like grip, make those rayself and pupils—fellows who vecame NEW 
legs of yours lithe and powerful. { can shoot new strength MEN in strentth, my way. Let me show you what 
into your = hy abons. exercise those anges organs, te a Sgt ~ I an i 
cram your body So ‘ull Of pe vigor and red-blooded vitalit : » Send for this bot oda 
that you won't feel eee’s aie standing room”’ left ios ONCE. CHARLES ATLAS, Dept. 11, 115 
weakness and that lazy feeling! Before I get through with you 23rd Street, New York City - - 
I'll have your whole frame ‘‘measured’’ to a nice, new, ahalebatetateiatetalathetalatatatetetatatatetetatatatalalalele 

CHARLES ATLAS, Dept. 11, 


beautiful suit of muscle! 
9 + 
What’s My Secret? § 115 East 23rd Street, New York, N. Y, 

Dynamic Tension!’ That's the ticket! The identical natural ' I want the proof that your system of ““Dynamic Tension’? will 
method that I myself developed to change my body from the ' help make a New Man of me—give me a healthy, husky body and 
scrawny skinny-chested we NaF ing I was at 17 to m present ' big muscular development Send me your free book, ‘‘Everlasting 
- ' Health and Strength 
s 
' 
' 
' 
a 
' 
. 








super-man physique ! Thousands of other fellows are ecoming 
marvelous physical specimens—my way. I give you no gadgets or 
contraptions to fool with. When you have learned to develop 
your strength through ‘“‘Dynamic Tension’’ you can laugh at 
artificial muscle-makers. You simply utilize the DORMANT 
muscle-power in your own God-given body—watch it increase 
and multiply double-quick into real, solid LIVE MUSCLE. 
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City 
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A Vivid Imagination Gets a 
New Twist on Propellers 


I am sixteen years of age and have quite an 
imagination. In your “Readers Say” I have 
read many wild, but good, ideas which, with 
a few changes, could be made practical and 
useful to Uncle Sam. I 
wouldn't be surprised 
if some day I should 
see a plane with my 
idea on it. At any 
rate, I would like to 
make a stab at it. I 
think it should be 
possible, since the 
pitch of a propeller is 
adjustable, to reverse 
the pitch of the blades 
completely and thus 
have the propeller act 
as brake against the 

forward motion of the plane. This would be 
especially useful in landing fast planes on 
carriers. The pilot, as he approached the 
landing deck, could reverse the blade pitch 
and gun his motor. I see no reason why the 
plane would not slow down and be almost 
completely stopped. I suppose some engineers 
will slap me down with a lot of technical ob- 
* jections, but still I wouldn't be too surprised 

if my idea worked. I think it is a practical 
answer to getting fast planes on carriers. 
Just think what it would mean to get some 

P-40’s or Thunderbolts on carriers to slap the 
Japs. Yours in imagination.—W. Y., Hayden, 
Ariz. 


MY, MY, OVERSHOT AGAIN, 
OW WELL, JUST REVERSE 
THE PROP AND BACK ER 


Has the Answer to a Puzzler, But 
Now Wants a Spectroscope Model 


Here is something I would like you to print 
in “Readers Say.” A man has $100 with which 
he has to buy 100 dresses—no more or no 
less. In these 100 dresses he has to include 
50-cent dresses, three-dollar dresses, and ten- 
dollar dresses. How many dresses of each 
kind does the man have to buy? Remember 
that he has to spend the entire $100—and 
no more. How about some of your puzzle 
fans and math wizards trying that one? It 
took me three and one half minutes. Just 
keep up the good work. How about a model 


of a spectroscope? I've been trying to get 
pians for it elsewhere, but with no success. 
So I might as well try P.S.M. I’m sure to 
get it there (I hope!)—J. L., New York, N. Y. 


We’re happy to be able to tell you, J. L., 
that your hope has come true on page HW 508 
of this issue.—Ed. 


We Were Just Too Modest 
About That Midget Radio 


I nave been a subscriber to P.S.M., for 
two years and have found it to be very help- 
ful. It is difficult to praise your radio depart- 
ment too highly. It’s the best of its type I 
know of today. The midget radio described 
in your August 1941 issue is great. A 400-mile 
range is not enough to say about the little 
set. I can receive stations twice that distance 
with good volume.—O. C., Dover, Tenn. 


This Inventor Is Flying High 
on Thin Air 


I Have a problem that’s bothering me a 
little. A balloon filled with hydrogen gas will 
rise, we'll say, to about a 14,000-foot level. 
Helium isn’t obtainable, and hydrogen is 
both imflammable and explosive. It is 
dangerous to use. O.K. Now up on Pikes 
Peak, at an altitude of 14,000 feet, the air is 
so light and thin that many have trouble 
even breathing it. Why not take balloons up 
there and inflate them with this light air? 
Or possibly lay a pipe line down the side of 
the mountain and draw the light air down 
to fill blimps and balloons? Wouldn't that 
balloon sort of be at home in the 14,000-foot 
level? And it wouldn't be inflammable. There 
are very few “no smoking” signs in the rare- 
fied regions. Oh well, maybe the whole idea 
is nothing mere than “Arizona hot air” at 
that. There are millions in the idea, and I 
still think it is a good one—even if it won't 
work.—A. H. W., Phoenix, Ariz. 


More Power to His Binoculars! 
Can You Help Him? 


I wou.p like to see 
this in P.S.M.’s, “Read- 
ers Say” department. 
I have an eight-power 
pair of binoculars 
which I would like to 
increase to ten power 
or more, if possible. 
The binoculars are 
8x30 Stereo-Kinux, 
Paris. I would like to 
see an answer to this 
one from one of your 
readers.—J.R.,Shenan- 
doah, Pa. 


SURE THING, JUST TRADE 
‘EM IM ON WHAT YoU 
want! 


| 
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Right Now 


there is a tremendous shortage of skilled 
men in all branches of industry. Draftsmen, 
electricians, machine designers, tool makers, ma- 


chinists are n 


eeded and the pay is big. Executives, 


too, foremen, superintendents, managers are wanted 


to help complete our tr 


War Produc- 
tion Demands 
Better Men 


It is a duty you owe your 

country, yourself, and your 
family. You should know more 

and more about your job. You 
should be prepared to advance 
and to accept the responsibili- 
ties of the men ahead of you so 
that they in turn may climb and, 
climbing take you with them, No 
matter what your present job, 
you should learn to do it better or 
learn how to do the job of the man 
ahead of you. You need to know 
both theory and practice to make 
our tremendous war plants more 
productive. Yes, indeed, you are 
needed and needed badly right now. 


o 7 
chine Designers, Machinists, 
Foremen, Superintendents, 

Can All Profit by 

Home Study...No matter 

what your trade or profession 

there is a better place for you in 

industry. You can get the train- 

ing needed right in your own 
home. 


AMERICAN SCHOOL 
Dept. C146, Drexel at Seth St., 
CHICAGO, ILLINOIS 


y 4 





production program. 
Use Spare Time, 
Learn At Home 


As little as one-half hour a day can 
produce surprising results in giving 
you a better education, more prac- 
tical and theoretical training which 
will be reflected in your pay envel- 
ope. Never in thd history of the 
world have there m sO many op- 
portunities for trained men, nor has 
it been so easy to get this training. 
The American School was founded 
over 40 years ago to provide home 
study for men and women who 
missed the opportunity to go to 
high school or college and to make 
it possible for you to LEARN AS 
YOU EARN. 


Rewards Are Great 


Government figures show that gradu- 
ates of specialized training of college 
grade, average over $40 per week 
more than grade school graduates. 
If you missed this college training, 
then here is your opportunity to get 
specialized training at home. More 
than 150 noted educators, engineers, 
and executives helped to prepare 
American School Courses. This in- 
struction is now available to you at 
a relatively low cost and on very 
easy monthly payments. Write now 
for details. Clip and mail the cou- 
pon—there is no obligation, 
































AMERICAN SCHOOL, Dept. G146, Drexel at S8th, Chicago 








Wtthout obligation, Please 

of the Subjects ' send FREE and postpaid, bulletin and details 
DAIr Conditioning OAccounting and ODrafting and Desiga 
ORefrigeration C.P for oye Women 
OArchitecture 


(No Cost). All you have to do to find out about 
this type of training, to get the details and the 
outline of study, with histories of the successes 


of other men, is to send the coupon. There is 
no cost and no obligation of any kind. Let this 
great school, one of the pioneers in the home 
study field, explain the methods which can do so 
much for you. Get this information now so that 
you can get started quickly on the road to the 
fulfillment of a real ambition, and be of the 
greatest possible help in this present emergency. 


AMERICAN SCHOOL 


=—— Dept. Gi46 Drexel at S8th Street, Chicago... 
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and Building 
O Practical = 


Plumb’ 
OAutomotive 

Eagineering 
OAviation Drafting 


OAviation Engineering 


OBusiness 
Management 


Practica 
Bookkeeping 
Private Secretary 
Diesel Engineering 
saeversas & Topo- 
graphical Drafting 
Sheet Metal 
Pattern Drafting 





Electrical 


Engineering 


OCost Accounting ORadio 


OHigh School 

OP tastics 

Cl Shipbuilding 

OMechanical Eng. 

OShop Management 

OTool Making 

OBetter Foremanship 

0 Machine Shop 
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‘NOW- Show me the 
AUTO REPAIR 
JOB | can't Do Dols 


USE IT A WEEK 
AT OUR RISK! 


A expert mechanic can tell 
you this is the ONE book need- 
ed to know everything neces- 
sary to keep those cars rolling 
today! Easy, step-by-step in- 
structions anyone who can 
read can follow. Hundreds 
of photos, diagrams, draw- 
ings show exact how-to-do- 
it on every job for ALL au- 
tomobiles built since 1935! 
Lots of shortcuts, replace- 
ment pointers. Saves time, 
money—even for the experts. 
~Try it and see! 


150 FACTORY GUIDES IN ONE! 
M Imagine a COMPLETE COL- 
jercury LECTION of ALL official 
Nash shop procedure manuals, 
Oldsmobile poomeess by each car manu- 
Overland acturer's own engineers! 
Pockard That's what you G in this 
book! Open the manual to 
the car you want—you'll find 
everything to show the right 
way to do the job. 
AUTO MECHANICS, INSTRUC- 
TORS AND STUDENTS: 
This is the factory oy? 
manual used by the 
Army, trade, 
vocational schools for train- 
ing auto mechanics, 


Perey NO MONEY 


Smoly fill out coupon below. 
it today and a copy of 


Americon 
—Bontam 
Auburn 
Austin 
Buick 
Cadillac 
Chevrolet 
Chrysler 
Cord 
De Soto 
Dodge 
Ford 
Graham 
Hudson 


Lincoln 
Lincoln 
—dephyr 


Pierce Arrow 
Plymouth 
Pontiac 
Reo 
Studebaker 
Hupmobile  Terraplane 
lafayette Willys 
And major data needed to 
service 405 models of trucks 
Nearly 200,000 Vital Facts 
on Every Phase of Tune- 
Up and Repair « Over 450 
Charts, Tables « spaave than 
900 Photos ores ht: 
reer rams « Over 

Pages — Size 84x11 inches. 


MoToR BOOK DEPT., Desk 21, 572 Madison Ave., New York, N.Y. 

Rush me MoToR’s New Pactory Shop Manual. If O.K. I will 
remit $1 in 7 days, and $1 monthly for 4 months, plus 35c¢ shi 
ping charge with final payment. ($5.35 in all) Otherwise I w 7 
return book in 7 days. (Foreign price $6, cash with order.) 
NAME___ AGE 
ADDRESS . . — 
CITY ¢ - STATE 
OCCUPATION & EMPLOYER 


0 


SAVE 35c! Check here and enclose $5 00 with coupon. We then 
pay 35c postage and packing costs. Same return privilege. 
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A Cipher Exponent Comes Up 
With an Explanation 


I aM taking the liberty of sending you the 
following information which I think might 
explain even more clearly the operation of 
the Fleissner grille 
mentioned in your 
November article on 
secret codes. To make 
perforations for a 
grille so that when the 
square is turned into 
its four possible posi- 
tions all the cells wil! 
be filled, choose a 
square of any size de- 
sired—say eight cells 
to a side—which can 
be divided into four quarters. Mark the 
upper left-hand corner of the first square and 
number the squares. Consider this quarter 
turned clockwise on the second quarter and 
number the cells, and so on to the fourth 
quarter. Now we may perforate any num- 
bers we wish in the first quarter, but must 
not perforate the same numbers in any other. 
And so with the second, third, and fourth. 
Needless to say, there must be 16 perfora- 
tions in all. The example above shows a 
selection that will answer, although different 
selections may be made.—A. L. S., Mildred, 
Pa. 
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Another Home Chemist Wants fo 
Experiment on The Japs 


I wave read your magazine for a great 
many years, and I agree with E. J. S., of 
Davenport, Iowa, that there are many home 
chemists who would like to help win the war. 
I own $100 worth of chemicals. Personally 
I wouid be willing to do anything at all if it 
would help old Uncle Sam whip those rice- 
eating rodents.—S. L., Nanty-Glo, Pa. 


We'll Spot Those Wolves Even 
in Our Ships’ Clothing 


Someone recently asked in “Readers Say” 
if it would be possible for enemy planes to 
have American insignia put on them and 
thus invade the U.S. The answer is no— 
because New York Spotters would recognize 
the planes not by their insignia, but by their 
outlines.—F. C. 8. Jr., Cincinnati, Ohio. 
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AMAZING NEW WAY TO 


LEARN ELECTRICITY 
AT HOME! 


THIS EASY, PRACTICAL ENCYCLOPEDIA 

SET FOR SELF INSTRUCTION WILL GIVE 

YOU A COMPLETE KNOWLEDGE OF 
ELECTRICITY. 


i nae atid of 
o3 VolumelCtricay 


2 by 11 inches. 2000 subject listings in handy index. Over 
Handsomely bound in Harvard Red and Goid Leatherette. 
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NEEDED BY ALL ELECTRICIANS 
AS WELL AS IN EVERY HOME 


NO AMOUNT OF MONEY can replace 
today’s precious electrical devices—re- 
frigerators, toasters, irons, professional 
equipment, light and heating equipment, 
etc. Keep them running te ry, hel 
of these great books. EAS Th 
CAL. SAVE TIME, MONEY. EQUIP. 
MENT. Invaluable to— 
HOME OWNERS— Save DOLLARS on 
household repairs. Easy to understand. 
DOCTORS— Know how to make repairs 
on your precious equipment. 
TEACHERS—A handy guide that an- 
swers every student's questions. 
HANDI-CRAFTSMEN— Know how to 
wire your own handicraft. 
ELECTRICIANS— Helps you earn more 
money. Explains ALL electrical jobs. 
SOLDIERS, SAILORS—Train your- 
self to be eligible for higher ratings. 
WAR INDUSTRY WORKERS— Helps 
you prepare for good-pay electrical jobs. 
PART-TIME ELECTRICIANS 
Know how to make more difficult repairs. 
WOMEN—With many Electricians in 
vital war work, you can learn to make 
many of your OWN repairs. 
SALESMEN—Answers your questions 
on Electrical subjects. 
LIBRARIANS — Every well-equipped 
technical shelf requires these guides. 
FARMERS— Keep your equipment run- 
ning. Save money. 
DENTISTS—Save time and money b 
repairing valuable equipment younell, 
Whatever your line of work, you may 
at times have to make electric al repairs. 
You can't afford to be without this 
practical Electrical Workers’ Ency- 
lopedia. NOT AVAILABLE IN 
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EARN More MONEY! 


Now, at last, it's EASY, PRACTICAL to 
get a knowledge of Electricity at home. Let 

this great COYNE ELECTRICAL ENCY- 
CLOPEDIA help to prepare you for a good- 
pay electrical job in war industry or in the 
service. It teaches you EASY JOBS FIRST. 

Then you go on, step by step, to more 
difficult jobs. Before you know it, you can 
have a knowledge of complicated repairs 
and electrical equipment. After you have 
read the set, keep the books where you 
can refer to them. Skilled Electricians 
everywhere now use these great books ON 
THE JOB as ready-reference guides. 


RADIO—TELEVISION 
INCLUDED 


Covers EVERYTHING ELECTRICAL 
from magnetism and signal systems to arm- 
ature winding, A.C. and D.C. motors, gen- 
erators, electronics, automotive electricity, 
refrigeration, Diesel electricity, telephones, 
etc. ... also includes Radio and Tele- 
vision. Tells how to build, troubleshoot, 
make repairs. Easy-to-understand words 

ELL how each job 
is done. Plenty of pic- 


This is not a correspondence course. No 
written lessons or examinations or tests 
to be sent in. You study at home when 
you have the time and it will always serve 
as a reference set when you want to look up 
any electrical problem. 


FREE WITH ENCYCLOPEDIA 


One year of personal technical service 
by mail. IF YOU AC T NOW, we'llinclude 
a Certificate entitling you to 1 year of 
Technical Service. This means you have 
the privilege of writing to us for technical 
advice on any electrical subject. 


ASK TO SEE THEM—NO OBLIGATION 


You don’t have to risk a penny. To get 
your set promptly, just mail coupon. Ex- 
amine the three big volumes for 7 days. If 
at the end of that time you don't agree 
they're the best practical electrical set 
you ever saw regardless of price, then re- 
turn the books and YOU WON’T OWE A 
CENT. If you decide to keep them, just 
send $3 after 7 days and $3 a month until 
the advertised price of $12.00 is paid. We 
y all shipping charges. Mail the coupon 
now. _ S OFFER IS LIMITED. Act 





tures and simple diagrams 

SHOW how it's done. 
YOUR ELECTRICAL 

AND RADIO QUES- 
TIONS answered quickly, 

completely, clearly and in 
implh 
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... War days are 


OPPORTUNITY 
DAYS for YOU 


in Accounting... 


If you like to work with figures and are 
earnestly ambitious, accounting today offers 
you unparalleled opportunity—to serve your 
country and to profit. 

For there just aren’t enough bookkeepers 
and accountants to fill the needs of govern- 
ment and industry. There are thousands of 
new and vacant jobs. These jobs pay well 
and they are open to both men and women. 
Moreover, this need will continue through 
the war and the post-war adjustment period. 

Ask us to prove this — and to show you 
how you can grasp this opportunity quickly. 


LASALLE 
EXTENSION UNIVERSITY 


A Correspondence Institution 


Dept. 183-H CHICAGO 


I want to know what opportunity there is for me in 
Accounting now and how I can prepare for it. Send 
me your free booklet and any other pertinent infor- 
mation, 


Name..... 
Present Position _. 


Address... .. 
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Wanted: an Answer to This 
Bounding-Ball Baffler 


I wave an item which I believe will be of 
interest to some of the more ardent math 
fans who read your column every month. I 
would like to see a 
correct solution to this 
problem— if there is a 
really good one that 
can be proved. Here it 
is;—A ball is dropped 
from a window 16 feet 
above the ground. It 
rebounds eight feet. 
It drops again and re- 
bounds four feet. It 
continues to drop and 
rebound each time one 
half as far as it did 
the preceding time. How far will the ball 
have traveled when it finally comes to rest? 
I am at loss as to the solution for, as some- 
one’s theory states, zero is approachable by 
continuous dividing of a number—but zero 
can never be reached. I would appreciate it 
if someone would clear up the matter for 
me.—R. P. S., Bakersfield, Cal. 


AW. ITS MORE FUN TO 
BOUNCE A BOMB ON 
A —JAP! 


He Hoards History 
in Headlines 


THE !ITeM in “Readers Say” signed by C. B. 
of Denver, Colorado, who collects front pages 
of his local newspapers, attracted my atten- 
tion to the extent of writing this letter. I 
also have a hobby of saving newspapers with 
important headlines. I have a collection of 
some 300 with such headlines as McKinley's 
assassination; the deaths of Harding, 
Coolidge, Wilson, Bryan, the Kaiser, King 
George V, Wiley Post, and Will Rogers; the 
Titanic and Lusitania disasters; the elections 
of Presidents Teddy Roosevelt, Wilson, Har- 
ding, Hoover, Coolidge, and F. D. Roosevelt; 
the birth of the Dionne quintuplets; Lind- 
bergh’s flight to Paris; the armistice of 
November 11, 1918; Pittsburgh's great flood 
of 1936; the start of the Russo-Japanese War 
in 1904; the San Francisco earthquake in 
1906; Tunney’s victory over Dempsey; Ger- 
trude Ederle’s swim across the English 
Channel; King Edward's ascension to the 
throne, and his abdication; the crowning of 
King George VI; the Hindenburg, Macon, 
Akron dirigible disasters; the 31,400-foot para- 
chute jump by Arthur Starnes, and others.— 
C. W. B., Pittsburgh, Pa. 
advertisers. 
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WHAT ARE 


you 


RES GOING TO DO TO 


You're a good loyal American; you want to do your part! 
All of us can’t be soldiers, or sailors, or air pilots, but we 
can serve. One way to do it is to master a trade or vocation 
which will help win the war and at the same time prepare 
you for a good position after the war is over. 


CRIME IS AN ENEMY 


Training which enables you to thwart crime within our own 
borders will help to win the war with the Japs and other 
foreign foes. You'll get such training through the I.A.S. 
Course in Finger Printing and other Crime Detection Meth- 
ods, and you can Jearn right at home, in spare time, at small 
cost. 

For 26 years the I.A.S. has been preparing ambitious 
men to fill responsible positions in Identification Bureaus 
throughout America. Today over 43 per cent of all the 
Nation’s Identification Bureaus are run by our graduates. 


|! Am Ready to 
Fascinating —Thrilling — Profitable 


HELP YOU 
Help 
WIN THE WAR 


MG Circctor 


EASY TO LEARN 
AT HOME! 


Turn those precious hours 
you may be idling away 
around the house into price- 
less knowledge which will 


Scientific crime detection offers excellent opportunities now 
-.. and the future promises even greater possibilities. A 
recent Gallup poll shows that 69% of America’s population 
wants every one in the U.S. to be finger printed right now. 
Hundreds of Defense Plants are now finger printing em- 
ployees. The potential value of finger print training grows 
day by day. 


NOW’S THE TIME TO START 


Now... when the demand for our graduates is greater than 
ever before ... when new Bureaus and National Defense 
are finding need of more and more trained finger print 
experts ... makes the present time the ideal time to get 
into this pleasant, profitable, thrilling work. 


INSTITUTE OF gt Eee 








serve you all your life. 1920 Sunnyside Ave. Chicago, Ill. 


FREE “®\vE Book or EYER STa imran 


CRIME” 
INSTITUTE OF APPLIED SCIENCE 


Gives the case histories of famous crimes 
and how they were solved by experts. i 1920 Sunnyside Ave., Dept. 1361, Chicago, Ill. 
Without obligation, send me the “Blue 


This book has been an “eye-opener” to 

thousands. It told them how they could e and complete list of over 840 bureaus 
prepare themselves at small cost and in Also give me information 
short time to fill good-pay, responsible : 
positions in Identification Work. Send nN 





Gentlemen: 
Book of Crime” 
employing I.A.S. graduates. 
regarding cost and terms. 


(Literature sent only to persons stating age.) 


for it FREE today, stating age. 


This May Be Your Opportunity fo 
HELPING TO WIN THE WARI! 


Address 


Please mention Poputar Science MONTHLY when writing to advertisers. 
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| eno TRADITION of always being able to “muddle 
through” her difficulties is again indicated by the news that she 
has found a substitute source for vitamin A. Prior to the war, 
she found it in the usual places—tomatoes, oranges, and other 
fruits. Now her scientists have discovered it in pickled walnuts, 
one of which will give a person twice the amount needed for one day. 
An interesting footnote to the discovery is that a Mrs. Hannah 
Glasse published a palatable recipe for pickling unripe nuts as 
far back as the eighteenth century. 


HE TESTING OF GAS MASKS has now been made both fool- 
proof and speedy by the use of fluorescent chemicals. Finely 
powdered anthracene is allowed to seep into a test chamber flooded 
with ultraviolet light which gives the powder a bright green glow, 
and renders its penetration through any part of the mask easily 
detectable. Liquids and vapors can be used in the same manner, 
depending on whether the mask is intended to protect the wearer 
against gas, smoke, or fog. Even a chemical as diluted as one 
part in several hundred million can be readily seen on a wearer's 
face inside the mask by means of “black light.” 


perenne VACCINE for protection against infantile 
paralysis appears to have been discovered in a research reported 
by Dr. E. Racker, of the Harlem Hospital of New York, who 
believes he has found the pure virus in crystals of a chemical which 
are protein in nature. Purification of a virus is the first step in 
finding ways to fight a disease, for it allows the scientist a greater 
latitude of experimental methods and provides him with findings 
that can be accepted with greater assurance. In the case of infantile 
paralysis, the new virus will permit experiments on animals cheaper 
than monkeys—heretofore the only suitable subjects. 


. 

D, HYDRATED FOODS, now being supplied to our fighting 
men by the hundreds of millions of pounds, are not the newly 
created products that many might suppose. As far back as the 
Spanish American War, the American Navy was supplied with 
dehydrated potatoes—the only trouble being that they tasted like , 
anything but potatoes and had the color of a fairly new brown 
derby. Dehydration has come a long way since then, for besides 
an increased variety of foods which can be dried out, the food 
itself is the equal of fresh foods in texture, flavor and nutrition, 


HAT PINK-FLESHED TROUT, and presumably other fish too, 
contain more vitamin A than their pale-faced brothers should come 
as good news to those vitamin-conscious consumers who are seeking 
to maintain a diet that is healthy as well as thrifty. In line with 
this discovery, there is under consideration the idea of feeding 
vitamin A foods to pond-raised trout—the thought being that not 
only will the pond owners produce more attractive, and therefore 
more saleable, fish, but that the consumers too will benefit from the 
increased nourishment. 
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HOW TO GET INTO AVIATION = NOW 





by C. S. (Casey) Jones 





NO. 2 in a series of advertisements describing the free training and opportuni- 
ties now available in aviation, Addressed to the thousands of men and women 
who wish to prepare themselves for war service in this key industry. 


Vocational and high schoois 
throughout the country, with 
few exceptions, are now of- 
fering one or more courses to 
trainable and employabie 
persons from 18 years of age 
up, under the War Industries 

Training Program. Tuition is 

free. Following are typical 

courses: 

(A) Retraining Courses—for 
unemployed persons who 
have had industrial experience of a kind which 
will make it possible for them to prepare for a 
new (related) job in a short time. 30 to 40 hours 
of training per week. 

(B) Refresher Courses—for unemployed persons. 30 
to 40 hours per week. 

(C) Pre-Employment Courses—for unemployed be- 
ginners. 30 to 40 hours per week. 

(D) Supplementary Courses—for employed persons 
in war industries to train for better jobs. 6 to 10 


Cc. S. JONES 


(E) Conversion Courses—for employed persons who 
wish to get into war industry. 15 hours of train- 
ing per week. 

Courses in aircraft maintenance include Aircraft 

Engines, Aviation Mechanics, Aircraft Instruments. 

Courses in the building of aircraft include: Sheet 

Metal Work, Riveting and Assembling, Final Air- 

frame Assembly, Mock-up, Layout and Inspection. 
Many or most of the courses are open to both 

men and women. Any person of 18 years up, who is 
trainable and employable, may enroll. For further in- 
formation, apply to your nearest vocational school, 
high school or local office of U. S. Employment 


Service. - Ss. 


~<a. 


President 


ACADEMY OF AERONAUTICS, La Guardia Field, N. Y.C. 
CASEY JONES SCHOOL OF AERONAUTICS, Newark, N. J. 
Engineering and Design courses still open for private enroll- 
ment to qualified applicants. Mechanics courses devoted 
exclusively to military and government contract training. 


Training the Key Men of Tomorrow in Aviation 














Be Your Own 
MUSIC Teacher 


LEARN AT HOME by wonderful improved method. Simple | 


child can learn it. Your 
lessons consist of real selections, * aaad of tiresome exercises. Each of 
these delightfully easy lessons adds a new “‘piece’’ to your list. You 
read real notes, too—no “‘numbers’’ or trick music. Method is sothorough 
that many of our 700,000 students are band and orchestra LEADERS. 


Be Popular Pick Your Course 
Everything is in print and pictures. First 
you are told what to do. Then a picture 
shows you how. In a few short months you 
may become an excellent musician—the life 
of ons party! 

ook and Print and Picture Sample 

w rite at once for our illustrated Free Book 
and Free Print and Picture Sample. Please 
mention your favorite instrument. Instru- 
ments supplied when er _caee or credit, 
(Forty-Fifth Year—Est. 1898). 


U. S. SCHOOL OF MUSIC 
8! Brunswick Bidg., New York City, N. Y. 


JANUARY, 1943 











Harmony and 
Composition 
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Get In at the Start—and Grow 


Plastics is a new industry which the nation’s war 
needs is forcing to quick maturity. Already Plas- 
tics are indispensable in practically every branch 
of the Service—Aircraft, Ordnance, Chemical, 
Marine, Signal Corps, etc. Opportunities ? Nearly 
everything, from homes to clothing, from gadgets 
to tools, will be affected by Plastics. 


Spare Time Training Now Ready 


The time to get started is now. You can prepare 
at home, in your spare time, to take your place 
in an infant industry that even now is leaping 
into prominence. A new, practical training plan 
is now ready to help you realize your ambitions 
and build your future security. Act now. Don’t 
delay. Mail this coupon today. 

oseeeee= eee eseeseeecean= 
AMERICAN SCHOOL, ‘Dept. P146, 
Drexel Ave. at 58th St., Chicago, til. 
Send me FREE information covering special training in 
subjects checked beiow. No obligation on my part, 
0 Plastics 0 Aviation 
DC Electrical Engineering (© AutomotiveEn 
Oo Des trios and Design © Architecture & 

en and A O Shipbuilding 

Oo Diesel Engineering Oo puanese Management 
Oo Piecte net basinsering 0 Radio 
0 Accounting & Auditing 0 High School Course 


ineering 
uilding 
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SPRAYBERRY 
RADIO TRAINING 


Talal tiel 3} 


FULL EQUIPMENT 


Experience Easily Acquired 
at Home 


You Do Practice- 
ey | Experiments, 
¥ Special Features . . . 
ALL Designed to Help You 
Make Fast Progress. 
SPRAYBERRY Training 
starts right at the beginning 
of Radio. unfolds each 
subject in a simplified, logi- 
cal understandable _ style. 
You easily learn Television, 
Frequency Modulation, 
gnal Tracing, Mobile 
Aviation, Radio, Elec- 
Radio Set Repair 


Radio (Auto-Tank) 
tronics, Facsimile Radio, 
nd Installation work 


Training Prepares You for a 

Business of Your Own... or 

Geod Radic Jobs—Civilian or 
Military 


The important and fascinat- 
ing field of Radio offers many 
opportunities to the man who 
wants to get ahead. My Train- 
ing will help you win quick 
promotion in the Army or Navy 
° will fit you for a bright 
civilian career. SPRAYBERRY 
Methods are thorough and prac- 
tical. Your Training will not interfere with your present duties. 


You Get a Dual-Purpose Radio Set 


you with Radio Pats which you use to gain 
experience in Repair work. These same Parts 

ire used as a Modern Signal Generator and for 
Signal Tracing, etc. You'll find my 

Course and Equipment fully de- 

scribed in the catalog offered below. 


No Previous Experience Needed 

It makes no difference what your 
education has been. I can fit you 
quickly for a good-paying Radio 
job. I make it easy for you to grasp 
Radio principles and remember 
them. Your success is my full re- 
sponsibility. 


FULL RADIO SET 


Earn While You Learn 
My BUSINESS BUILDERS show 
you how to put your equipment to 
actual use in handling Money-mak- 
ing Radio Service Jobs shortly after 
you begin Training. 


THE SPRAYBERRY COURSE IS SOLD 
UNDER MONEY-BACK AGREEMENT 


RUSH COUPON {ox BIG FREE\BOOK 


SPRAYBERRY ACADEMY OF RADIO 
fF. L. Sprayberry, President 
655-A University Place, N. W. 
Washington, D. C. 

Please rush my FREE 
MONEY IN RADIO” 


“HOW TO MAKE 


copy of 


Name 
Address 


City State 
(Mall in envelope or paste on penny postcard) 
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This quick, easy way! 
Draw for fun, for profit! 
Here’s a complete course 
in the essentials of art, in 
one low-cost, giant-size 
book, by a famous uni- 
versity instructor. Clear 
step-by-step pictures 
take you from simple 
lines to lifeiike 
sketches, nudes, ani- 

mals, groups, action 


. won drawings. 
700 MAGNIFICENT ILLUSTRATIONS — “ANYONE 
CAN DRAW” is a superb, handsomely bound volume of 
360 large pages, almost 11” high, 2” thick, at an 
amazing low price. At your bookshop or send $2.49 to 


THE WORLD PUBLISHING COMPANY, Dept. P-21 
2231 W. 110th St. Cleveland, Ohio 


Serve your Country as a Technician in vital war 
industries or armed forces. A million technically 
Electro-Technicians, Avia- 
tion Mechanics, Aircraft and ¢ Welders, Drafts- 
men, Radio Men. Prepare now for bigger and bet- 
ter job cupertentties nm war industries. Earn while 
you tear w e for FREE illustrated book on 
Short Wartime % ourses. Mention course desired. 


A. yw OF ENGINEERING 
. Broadway & E. State, Milwaukee, Wis. 


trained men wanted 


CONSTANTINE’S MANUAL TELi s HOW TO DO IT 


Beginner or expert will find many helpful hints and tips 
on veneering, woodainish ing, cabinet making, carpentry, 
Constantine Master Manual for Woodworkers and 
Bargain Book describes and illustrates over 100 
erent kinds of wood and 980 dives rent items for 
you. ALL AT MONEY SAVING PRICE A source of 
supply for anything in wood rexardiess of seen. 
Send only 25c in stamps or coin, 25¢ nded or 
credited on first order so Manual costs you “nothing. 


ALBERT CONSTANTINE & SON, INC. 


793-3 E. 135th St. New York, N. Y. 


coms TanTiwe S 


Ti, 


ry iad a 





Vy Results GUARANTEED 


We build, strengthen the vocal organs—not with singing les- 

~but by so scientifically correct silent and vocal ex- 

ercises . ‘absolutely peranee complete satisfaction with 

r . rite tor Voice Book, ye REE. Sent to no one under 17 
sid unless sien 


PERFECT vo CE INSTITUTE, Stu E, Studlo 136 361, 64 E. Lake St., Chicago, LL 


fiSend Yow 
HIS FINE SUIT=— 


Will You Wear It and Show It to Friends? 
Ineeda reliable man in pemrepen teweereGpomnde- to-measure, 
all-wool DEMONSTRATING SU!IT—advertise my famous Union 
take orders. You can makeup to$12 00 ina day. My line 
tains over 100 quality fabrics, al! sensational valoes, guaran 
ou need = Pg or money. I sup) ly 7 everything required 
today, telling about yourse!f— ‘or 


FREE Wri 
OUTFirT. STONEFIELD, 1300 Harrison, Dept. 'N-621,chicago 


DECORATIVE METAL WORK 


A new manual for the amateur. Tells in easy to understand 

langua a how to make useful metal articles in your home work- 

= u'll be surprised how easy and interesting metal work 

eally is. “Fully illustrated with diagrams and step-by-step in- 

structions. Sturdy cloth binding. 253 pages. Send only $2.00 

and a co’ will be sent Pee gooular Science Monthly 
t53-4th Ave., New York, 


FIXTIRES 


So-Lo SAVES RUBBER 
ber teather.ctoch. MEND the HOLE for 





So-Lo tims 





STRIKE WITH COMMANDO LIGHTNING! 
Know how to win in hand-to-hand fighting. 


E=ac—> Prepare now to defend yourself against 


TECHNIQUE is the 
Deadly Secret 


You can get tough so quick you'll 
think there’s magic in Super 
Ju Jitsu. Nothing else is exactly 
like it! But it does not depend on 
magic . . . this powerful attack 
system depends on brains. Not 
strength, not size. Super Ju Jitsu 
is simply applied science—a ruth- 
lessly efficient method of counter- 
attack—the “ALL-OUT” one- 
man blitz method of fighting that 
STOPS AT NOTHING. 


Terrify Your Enemy 
Red-blooded American men go 
for this dynamic ——- system 
of defense because it strikes back 
like lightning and can leave the 
same shattering results. Super 
Ju Jitsu is not a sport, not a game. 
= the opposite, in fact. It is 
that deadliest kind of counter- 
attack you would be willing to 
use only to protect your own life 
and save your loved ones. You've 
got to fight fire with fire! 





THIS VITAL COURSE WILL 
SHOW YOU HOW TO: 


@ Protect yourself against all comers, 
with just your bare bands 

@ Insure the safety of your loved ones 

@ Strengthen your self-confidence 

@ Develop your body, improve your 

ealth 

@ Think with split-second speed 

@ Make a better impression on 
people 

@ Eliminate the fears and doubts 
that bold you back 

@Sharpen up your wits 

@ Use the revealing facts you learn 
about the human body ig 

@ Condition yourself to remain 
calm under great stress 
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fists, clubs, kicks, knives, guns and other weap- 
ons. Use SUPER JU JITSU—the most devas- 
tating and efficient counter-attack ever 
developed! Get ready, right away, for any 
emergency. Learn how you—with your bare 
hands only — how you can scientifically dis- 
arm, disable and capture a brute twice your 
size even when he is armed. 

It’s a fact that “‘the bigger they are the 
harder they fall.’’ Here are secrets that show 
you how, regardless of your size, you can con- 
quer ox-like strength and 
dim-witted muscles. maveens 
‘oO You::- 


FREE! Exciting Details 


This sensational new self-study course now 
offered at a miracle-low-price. You get a liberal 
Free-Trial Offer and Money-Back Guarantee. 
Don’t you owe it to yourself and your loved 
ones to get further interesting details? No 
charge, no obligation. Clip coupon and mail 
right away. TIME IS SHORT !! 


NELSON CO., 509 Sherman St., Dept. A-503,Chicago 
MAIL THIS COUPON TODAY ....; 


WHEN THI. 


ee 


NELSON CO., 500 Sherman St., Dept. A-503, Chicago 
Please rush me FREE, complete information on Super 
Ju Jitsu Course and details of special low price free-trial 
offer. (No salesmen will call.) 


Name 





Address. 
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GET ON THE 
TECHNICAL FRONT 


of U.S. Govt. or Civilian Service 


Let Gift Blueprints Solve 
Your Christmas Problem 


OU may not be able to buy tools this 
year for that workshop fan on your 
Christmas list, but there remains one kind 
A vp ; of gift that you can get readily and that is 
ether you go into ry service or re- : . 
main in Civilian venks. radio efiere you the Sure to be appreciated—shop blueprints. 
bi rtunity for bigger pay, rapid promo- * oi)” , 
tion ond substantial positions during and You'll be pleased, too, by the way your 
after the war. Radio Technicians are needed budget stretches if you give these popular 
everywhere. You don't have to give up your P i li buildi rorth 
present job to start Radio Training ational plans, which simplify the building of worth- 
Schools of Los Angeles has developed a home , ; 
plan of practical Radio Training to fit your while projects, prevent errors, and help avoid 
needs, regardless of your age, education or waste of material. Make your selection from 


Ne rags the following list, or send a stamped, self- 


TRAIN AT HOME BY addressed envelope for our complete blue- 
print catalog. 
TESTED SHOP METHOD Aluminum Relish Dish, Turned Nautical Match 


prey hese of your Home Telaing Holder, Daylight Screen for Color Slides, 409A.$ . 
2 rvised (fe wag , . Bronze Hammer, Rolled-Edge Metal Tray, Ta- 
ST chop cepetins National Grad- ; , ble Centerpiece for Easter (rabbit hitched to 
uates are qualified for good jobs in iis wagon), 407A as ere 
a Confe we Raider ALABAMA, "21% hui, 335- 
R 1 














s. shops, plants, laboratories, 
in action, to repair, operate, 336-3 i 
l and supervise Radio in all its Five- Piece Desk Ensemble (letter rack, blotter, 
letter opener, etc.), Nautical Lamp (resem- 
bles engine-room telegraph), 410A ‘ 
FREE SAMPLE LESSON & Hanging Wall Cabinet, 9%” by 24” by 414%", 280A 
BIG OPPORTUNITY BOOK Lapstreak Skiff, 13’ 9” long, weighs 225 Ib., for 
t-d 1- to 16-h.p. outboard motors, 363-R 
So mat you — oat Somenetease Midget Boat or Pram, 9’ long, weighs 75 Ib., for 
yous ie tected Pi ay A — oars, sail, or outboard motor, 339-R 
reg Demonstration Lesson and Book Modernistic Folding Screens, 4 designs that re- 
Inf tion. “ quire no turning, 91 . 
? aieday, nformation. Mail the Cou Sewing Cabinet of 1812. 178A” 
Turned Table Lamp, Deringer Pistol, and Weather 


Vane (woman watering garden), 406A 
Workbench for Home Shop, 24” by 58” by 344%” 
high, 405 .... 


Los Angeles A 
Golifornia _4re , vag ' Popular Science Monthly 
- 353 Fourth Avenue, New York, N. Y. 


Send me the blueprint, or blueprints, numbered 
as follows: 


cs 





GSTAgiisHtO 


(Meilin envelope or 

1 4000 5. Figueroa, Los Angeles, Coll. peste on penny postel | 

MAIL me FREE without obligoton one Lesson and Opportunity Book, with full detoils 
Gbow! how | con become o Rodeo Technician 


I am inclosing dollars 


Name 
AGE 
Street 


City and State 
(Please print your name and address very clearly.) 


STATE 


sa eeeesooseoostasaaaod 
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A GREAT FUTURE! 


Complete Aeronautical Engineering or Master 
Aviation Mechanics training in the heart of the 
Aircraft industry. Graduates obtaining imme- 
diate employment. No flying involved. Avia- 
tion's foremost school. established in 1929. 
Located on Grand Central Air Terminal. 
For full information, address Department PS-! 


curntiss ‘<< WRIGHT 
TECHNICAL AY INSTITUTE 


~ GRAND CENTRAL AIR TERMINAL 
GLENDALE (LOS ANGELES) CALIF. 





“principles 
of all radio 


Radio is more important 
NOW than ever. Thou- OPERATION 
sands will be needed in avi- RECEPTION 
ation, army, navy, and com- 

mercial work. Our latest course 

gives you basic instruction in radio operation 
and reception. Airway Weather Service, Aero- 
nautic Radio, Servicing, Frequency Modulation 
are all covered. 


Complete HOME TRAINING 
in spare time =. 2-42 


of this interesting and profitable profession. Fit yourself 
for an important part in the tremendous affairs now tak- / 
ing place. Help to win this war quicker. Learn all 
about our plan, send for this bulletin—it’s FREE, 
American School, Dept. 146, Drexel at 58th St, Chicago 


SEND FOR THIS BULLETIN FREE 
American School, Dept. R146, Drexel Ave. at 58th St., Chicago, lil. 


Gentlemen: Send me FREE bulletin covering special training in 
subjects checked below, No obligation on my part. 
ODrafting and Design ODiesel Engineering 

For Men and Women OHigh School Course 

DAccounting and Auditing OShipbuilding 
OArchitecture and Building OMechanical Engineering 
OAutomotive Engineering ORadio 
DAviation OPtastics 
DElectrical Engineering ORetail Merchandising 


Name 


Please 


JANUARY, 19438 


MoreGOOD JOBS in 


in AIRCRAFT and other War Industries! 


Calis for Draftsmen Are 
increasing! ... Read the 
want-ads for proof of this 
urgent demand. 
This complete drawing outfit, — every 
thing to work —_ re om 
To vou AT NO EXTRA 
COST if you are a Chicago Tech Student. 


MAIL COUPON 
BELOW 


The War Production program has increased the demand 
for Aircraft Draftsmen, Machine Draftsmen, Architec- 
tural Draftsmen, Electrical Draftsmen, and Structural 
Draftsmen. The Draftsman always comes first on any new 
project in manufacturing and industry—peace or wartime. 


‘The Draftsman—“‘The Key Man”’ 


in War or Peacetime Industry 


No new machines can be built, no airplanes constructed, 
no bridges or buildings erected, no ships or submarines 
launched until the draftsman has completed his work. 
Real immediate opportunities exist in Drafting—the pro- 
fession upon which all construction is vitally dependent. 
Drafting is clean, interesting, well paid work. Steady em- 
ployment. Investigate today what Drafting offers you! 
Help your country in a vital War production job on the 
important Home Front—and help yourself to a well paid 
job in Drafting. 


- . 
Learn in Spare Time,—at Home! 
(or at the College in Chicago) 
easy step-by-step lessons, (and the tools we 
you can learn in your spare time at home. Con- 
venient terms. To prove to you how easy it is to learn 
Drafting by the Chicago Tech Method we'll send you a 
rrial Lesson FREE. No charge for this lesson either now 
or later. Send a post card or 
the coupon now for 


ree 


TRIAL LESSON 
Send Coupon 


CHICAGO TECHNICAL COLLEGE 


A-219 Tech. Bidg., 2000 S. Michigan Ave., Chicago, lil, 
Please send me FREE Trial Lesson in DRAFTING show- 
ing how to learn at home by C. T. x. plan for good job in 
aircraft and other war industries. No obligation of course. 


With our 
furnish), 


Name 
Address 
City 


Occupation 
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* HOW TO GET * 


a RATING on 


Mechanic 
Draftsman 
Personnel 
Executive 
and 3 


motions! Larger allowances for depend- 
ents! Every young fellow wants to see 
Information from the Service 
Branches Themselves! 
Yachtsman Air Pilot Designer 
Pharmacist Musician Electrician 
others 


action as a rated man or officer. Here at 
This is a completely accurate book compiled “ >» 
directly from information supplied by the \ 
various branches of the Service. It includes 4) 
neer Repairman 


IN THE ARMY @® NAVY @® MARINES 
COAST GUARD ® MERCHANT MARINE 
last is a central source of correct infor- 
mation where you can find out if your 
experience fits you for a rating 
all the needed requirements. 
A FEW TRADES THAT QUALIFY 
Radioman Cook Clerk 
JUST CLIP A $1 BILL TO THIS COUPON 
“SRERNOERG: PuRLiSWER om | 


Better pay! Moreauthority! uicker pro- 
—y 
AN? 
® 
or commission, ~ 
nter Typist Photographer 
Avenue, New York, N. Y. 


| Send me HOW TO GET A RATING OR COMMISSION. I 
emtiose $1.00. 


ae” 
$1260 to $2100 YEAR 


Prepare for 1943 (oon store 
War Service / Dept. T248 
Appointments ea ntlemen: 


ROCHESTER, N. Y. 
tush to me. 
FREE of charge, list of 
U.S. Government big pay 
jobs. Send me FREE 32-page 
book descri...ng salaries, va- 
cations, hours, work, and full 
particulars telling how to quali- 
; ne of these jobs. 


32-page Civil / 
Service Book / 
FREE. 


Mail 

Coupon 
Today— 
SURE Name 
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~ Will you permit us to send 
the Vacu-matic, adevice which A Shame 


everywhere are praising? Install ito on your 
car wet fe at our risk. Us jess dollars off 
your gas = » by comngepteue= on 


nd profits. E 

a » 

address now for 
The Vacu-matic 


ANY BOOK IN PRINT! 


Delivered at your door. pay postage. 
Standard authors, new my popular editions, 
fiction, reference, medical, mechanical, chil- 
dren’s books, etc.—all at guaranteed savings. 
Send card now for Clarkson's 1942 Catalog. 
FREE wee eae te tac ee A 
300 000 book lovers. The selection of | Ps ‘metropolitan book ctore 
pee) + your home hewn if you write es ODAY! 
BLISHING COMPAN 
Dept. PS-43 Ouse 1359 0: So. Wabash Ave., Chicago, til. 


ART ONE 


im privacy 
b—— { eS with Ae! comes . 
mn —~4 author and as instructor ssons dea 
with commercial rt, cartooning, lettering, 
anatomy, pers) layout, etc. No adcee 
expense or bot er ot cor correspondence. Gver © 











AF -- 


comp 
MONEY BACK if thot deli man Plas 
0 ‘i o 
PPLY sf 


EDUCATIONAL SU Dept. 173- RACINE, wis. 


ARTHRITIS - NEURITIS - SCIATICA 
Why continue to suffer the agoniz- 
ing pains of these diseases when the 
usual remedies have failed? Learn 
about a new trustworthy. modern, 
treatment method. This marvelous 
treatment is completely explained in the Ball 
Clinie’s FREE Book. Write today. No obligation. 


BALL CLINIC, Dept. 5100, Excelsior Springs, Mo. 
EYEGLASSES BY MAILT) tiv iy) 


1.95 Fa oat Fee Mxd wo mt 


ADVANCE SPECTACLE COMPANY 


537 South Dearborn epee DEPT. SP-1 | 
CHICAGO ILLINOIS 


non-surgical 


Beautifully Styled-Low Prices! 


Make your members more conscious of their membership. 
Write for free catalog. Shows 300 styles, sterling and gold 

late on sterling Choose a design suitable for your group 
Ke too small. Quality leader for 48 years. Write today! 


pegrens eee 
DIE-LESS DUPLICATING 


Many small parts can often be formed 

without dies, to duplicated accuracy of 

.001” with DI-ACRO Precision Machines, 
Benders, Brakes, Shears—saving Man 

Hours and Critical Materials. Write us 

on your business letterhead for catalog 
‘‘Metal Duplicating Without Dies’’ 

O'’NEIL-IRWIN MFG. COMPANY 
342 Bth Avenue 5., Minneapolis, Minn. 
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“MY JOB’S IMPORTANT! IS YOURS? 
AIRCRAFT INSTRUMENT 
p MEN NEEDED AT ONCE!” 


PREPARE in AVIATION’S 
WOST VITAL BRANCH 


AIRCRAFT 
INSTRUMENTS 


HOME STUDY—LEARN BY, DOING! 


Practica instruments furnished 
by the 


complete training—on actual 
school 


manutacturers 


qualities you for well-paying positions with 
airlines and instrument service and repair stations 


Send tor CATALOG today 


EASTERN AIRCRAFT INSTRUMENT SCHOOL 


Largest in the bas 


1228 SR) 116 NEWARK AVENUE JERSEY CITY, WN. J. 





Established 
1902 


New York 
Eleetrieal 
Ask for free School 


illustrated booklet 











40 West 17th St., N. Y. C. 
DEGREE IN 


ENGINEERING 2 mont’ 


Courses in fevenentioal. Chemical, Civil, Electri- 

INDIANA al, Mechanical, and Radio Engineering. One-year 

courses in Radio and Drafting Apooeres wy ( = A. 

TECHNICAL Prep courses without added cost. Low tuition. rege 

industrial center. Opportunity to earn part living 

COLLEGE expenses Enter March, June, September, Decem- 
ber. Catalog 

613 E. Washington Bivd., Ft. Wayne, Ind. 


ARTISTS MAKE MONEY 


Find out your ability. Send name, age, occupation and 
address for Free Vocational Art Test. 


ART INSTRUCTION, INC., 1143 Art instruction Bidg., Minneapolis, Mian. 
(Formerly Federal | Schools, | tac. i 
h’ Tub < al jut = 


MONEY- 
er yy 
a helene ' a Sreators ¢ “Terry 
oo ee i — ¢ 
Seu “lar *Felle *Str nge As Agent eS 
x-9 and ceny “others. Earn while te orsing Rush ‘toe for Pic- 
ture Chart (to test your ability.) and full details, (State age). 


THE LANDON SCHOOL, 4321 Matwnal Budding, Cleveland, Ome 











COMBINED WITH 
Practical Mechanies Simplitied 


NEW 2-in-1 reading course! Now you can learn the 
speedy, simplified system of calculation used by drajts- 
Men, engineers, accountants, “mas minds” on the 
Stage. Learn easy way to multiply 4 figures 

ures without using old- oye multi 


y $1 postpaid Satusfact son oF ret 
Ir nends with your magic -like mental powers ers {( 0) . 
Complete details... - mall coupon TODAY! 
en enan ananan anenanenenanepesanenee 
| NELSON CO., 500 Sherman St. Dept. 4-304, Chicago | (ai 
| Please send free details abou ts ort-Cut Mathematics and ! 
hed No » obligation. 





@ AUDELS HANDY BOOK OF ELECTRICITY 
For Engineers, Electricians, Students and all intere 
$ — ested in Electricity. A quick, simplified, ready 
pe ree information. Eas 
to understand. A reliable ~4 
thority and a handy helper 
ae answers your questions. 
NSIDE TRADE 

INFORMATION ON 

The Rules and Laws of Electric- 





ture Winding and Repair~Wir- 
ing Diagrams ~ House Lighting ~ 
Power Wiring~Cable Splicing ~ 
Meters~Batteries~Transformers 
« Elevators ~ Electric Cranes ~ 
Telephone: tention’ Radio Prine 
e gnition~Radio Prin- 
ciples~ eee 1 Con- 
ditioni il Burners~Air Com- 
gy arte mesg and many 
"Applicat 


5sO 


you can 
1340 PAGES Toget Ry 7 simply 
2600 HLLUS. illin and mail the FREE COUPON 
fe 49 West 23rd Str 
tricity _. Lip If satis: 
1 in Fase: then §1 monthly until $4 ie paid. 
rt return i 


Naan 
orks 


send 





Address 





a 








Z; 
READ FOR 
PROFIT! 





Including Frequency Modulation—T: etc. 
Inside Information for all Service- 
men— Aircraft Pilots, Students. 


772 ) 
is complet ives Authentic 
Principles & jces in Con- 
Service & 


Vv clearly and con- 
cisely Radio fundamentals— 
Ohm's Law— cs of sound as 

to radio science --M easur- 
ing Instrumente owe ‘supply— 





roadcast: Radi 
Telephony — Receivers— Dia- 
eee eae vormon Cones 


larms—Sh 
—Coil Caleulations— Testing 
eray Static 
Elimination—Trou 4 
Underwriter’s standards— 
&tabies. a QUESTIONS 


° PAY $1A MO. 
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ELECTRICAL spooks 


FOR EXAMINATION 
ERN 


«INCLUDING RADIO 
AND REFRIGERATION 
news by od anybody interested im Electricity NEW 
Applied Electricity Lea ht down , te 
al subjects ‘tully covered aed ing El 
To big Vo Semes and all ship st FREE fore nwt inati 


BIG FIELD! Big il 


who understand 


Print Re A 5 


New Edition 


FoR es ty 
AND EXPER 


over 3.000 ps axes 
f 





planes, shipbuilding. arms 5 
y every industry der 
his subjec 
” anc >; 
tt . « . a set for 
FREE examination and see for yourself. 


A year’s consulting privileges 
with our engineers now given 
to all buyers of this famous 
Cyclopedia of Electricity. 
AMERICAN TECHNICAL SOCIETY 
Vocational Publishers since 1898 
eeeceeeweereere ewe mw aewereewee meet eeeteee 
American Technical Society, Dept. E120. Drexel at 58th St., Chicago 
Send f 10 days’ free 1 f New 18th Edition Ap; 
tri if sding « ting 








i d « o 
BE keep the I 1 $2 ’ 50 days. then 
Monti tr ‘ ' 
NAME 
ADDRESS 
TY STATE 


etter stating age. occupation and name and address of 
and give at least one business man as reference 


TRAIN NOW ror RADIO 


-but read this before you buy! 


You can 
Ge 


can pay all sorts of prices for radio tra aining . 
rts of advertising claims But 
training from this one book that has given more pe 
bas radio traini han any other ever publishe 
at s r re « 5 ‘ home study 


y used by Art N y ar ivillan schools a 


7 THE MOST TRAINING FOR YOUR MONEY 
«++ @8 proved by any comparison! 
as RADIO 


rardi’s far 
Ss COURS 
Sold at a fraction of 
the price you might 
expect to pay! 
972 pages. & = 
ONLY ° 
complete 
test re- 
d for it ON TRIAL! Com- 
t other radio 
* a any price. You 





5- DAY FREE TRIAL — You Can’ t Lose 


RADIO AND TECHNICAL a ene CcO., Dept. PS-13 

45 Astor Place. New York 

RADIO PHYSICS COURSE $5 em sed 
if | am not fully satisfied, | may 
my money back. 


Send me your 
1c .O.D. tn either case, 
Foture the book in 5 days and receive 
Nar 


Address 


207 Mt. Brood s 





HOW TO DO 


mn MATHEMATIC 


in the om, on thine shop, drafting room, 
oan practical jobs 


You 
NEED 





Latest edition of famous practical self- 
study book. Makes mathematics fuadamen- 
tals plain and shows how used to simplify 
and shorten work in drafting, setting up 
machines, handling materials, construction 
work, inspection and other trade and tech- 
nical jobs. Written in simple language; 
shows many worked-out illustrative exam- 
ples; gives plenty of practice material with 
answers. Best sort of spare-time training 
to improve your earning power. 


Palmer and Bibb's 
PRACTICAL 
MATHEMATICS 
for Home Study 


GS pages covering 
ARITHMETIC 
ALGEBRA 
GEOMETRY 
TRIGONOMETRY 
10 DAYS’ FREE TRIAL. Read and examine 
book before purchase. Write name, address, 
and business reference in margin of this 
ad, and receive book on approval—pay for 
or return it in 10 days. For this offer, write 
Frank M. Dickman, McGraw-Hill Book Co., 

330 W. 42nd St.. N. ¥. C. 


Get this Book Free if you | you 


3900 practice ex- 
ercises and prob- 


lems and answers 


poy ' $4.00 00 





Every stammerer should have the new 128 page book ‘““Stam- 
mering, Its Cause and Correction’’. Sent free to stammerers. It 
describes the Bogue Unit Method for the scientific correction of 
stammering and stuttering. Method successfully used at Bogue 
Institute for 42 years—since 1901. Endorsed by physicians. Write 
for full yao" No obligation 
Benjamin N. Bogue, Dept. 995 Circle Tower, Indianapolis, Indiana. 


2100 Needed Inventions 


Know what to invent! Remarkable new book proves you 
don’t have to be a genius to be an inventor. Shows how 
simplest ideas made huge fortunes. Describes 2100 needed 
inventions—39 inventions U. S. needs most to win war— 
how to develop, protect ideas. SEND NO MONEY. Order 
2100 NEEDED INVENTIONS now from WILFRED FUNK, 
Inc., Dept. P2, 354 4th Ave., New York, N. Y. On delivery 
pay postman $2, aaa as ee back | if not satisfied, 


Correspo 


RADIO 


Experiment kite furnished 
ens magazines, etc 
LINCOLN ENGINEERING SC 931-$49, Lincoln, Neb. 


STUDY AT HOME 


With A Chartered Educational institution 
Courses in ENGINEERING: Electrical, Civ echanica!. Drafting. 
a Steam. Aeronautical, Radio saree tural, Mining, In- 
dustrial Petroleum >. Chemical 
Courses etters; 
Public Health; Me : » Sociolog Physics 
Chemist : ¥ ol P 7 olog 2 Business and 
Commerc ounting: Mathemati« stics; Agriculture 
McKinie y-theosevett it incorporated, 4610- ‘ac. Sheridan Road, Chicago 
@ STUDY AT HOME for PERSONAL SUCCESS and 
LARGER EARNINGS. 31 years expert instruction 
—over 106,000 students enrolled. LL.B. Degree 
awarded. All texts furnished. Easy payments. Send 
for FREE BOOK — ‘*Law and Executive Guidance’’. 


= EXTENSION SCHOOL OF LAW 
25-8 S East Huron St., Chicago, III. 


To make Crowns tes 
tists. Easy practical wa 


— 


OOK about 
Ay 1 that is not affected 


scHooL iadelphia _Pa. 
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THE PLASTEX Industry needs manufacturers on small 
scale and — L production of Lamp and Clock Stands 
ds jovelties in Plastex and Marble imita- 
m —¥ —1. unnec -ssary 2c material makes reru- 
lar 10c store sellers. Rubber moulds furnished for speed 
roduction. Small investment brings geod returns 
chain store orders now being placed. Ambitious 
e chance for real prosperity. Our Free book- 

let will interest and benefit you 


PLASTEX INDUSTRIES, Dept. 2, 1085 Washington Ave., New York, N.Y. 
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EAST ST.LOVIS, ILL 


PARKS 


PARKS AIRPORT 


Offers YOU COLLEGE and PROFESSIONAL TRAINING 
Majoring in AVIATION 


Accredited by the Illinois Superintendent of Public Instruction. In- 

cluded since 1938 in The Directory of Colleges and Universities, issued 

by the U. 8. Office of Education. U. 8. approved as a Commercial Ground 

and Flying School and Mechanics’ School. Accredited by and cooperat- 

ing with the United States Army Air Corps in giving flight and me- 

chanical training. Open to high school graduates. FOUR R courses lead 

te B degrees in Professional Piloting, ion Gowtionn Main- 
ee Engineering, Aeronautical Engineering. 

TWENTY-TWO TRAINING PLANES are used in professional flight 

training which prepares graduates for airline flight operations. 

FACULTY of 104 specialists in various fields of aviation. 

Enrollment limited to a total of 300 commercial aviation students. 

Capacity enrollment of 87 

Airport, 25 buildings devoted to school purposes exclusively 

tories and dining hall at the College 

Winter term January 4. Send postcard for new 64-page catalog. 


com Dept. oe 
OLLEGE, Ea 


Dormi- 


t. Louis, tll. 





pity extehty 9 as a Machine or Tool Designer by home 

spare time. Entire defense program depe 

largely upon the machine and tool designer. "After 

defe boom, machine and tool designers will be 
7A for reconstruction. 


AL and tool desis 


ff n 
iy Ooo No obligation. State age. 
will + Te. 
cy, Box 88, Greenville, Ohio 


Y OU « CAN SUCCEED IN AVIATION 
STUDY AT HOME and win out in the 
for future security by becoming a we i” in- 
formed expert in the held of aircraft construc- 
and maintenance 
Full information and costs of the practical, up 
to-the-minute Ryan Home Study training a 
be sent you without obligation. Mail this ad 


now and begin your spare time study. 


RYAN AERONAUTICAL INSTITUTE 
441 Lindbergh Field San Drege. Cabd. 


"On a4 uo 











, > THERES 
MOWEY 
IN 


RAYE sp | will teach you HOW to CREATE ORIGINAL 
CARTOONS at home you may SELL! C ri‘ contains 
26 jeseons and over 600 Illustrations. All for Only.. 


Send name and address for free Poowchag 


spss 


RAYE BURNS SCHOOL, Dept. S, Box 1298, CLEVELAND, OHIO 


MIND DISCOVERY 


Discover new powers in your mind. Our 
Stimulators awaken you. First FREE 
as Introduction to Revelations Course. 
Write at once for Stimulator A while 
supply lasts. 

FRANK. L. TIBOLT, 2. 
99 Fern Street 


. 


adelphia, Pa. 


PLASTICS 


= wer time industry. Plastics offers tremendously increasing 
developments already under woy Vien 
use Plastics. This box 





Free Booklet on 


n this rop fy expending 
4 


Plastics Industries Technical Institute 
La 


1220-0 Cheme 26 Wecher Bids 


wtw yore cine CHICAGO, HLLINOIS won s anents c: Canis 





>STUDY AT HOME 
Legally trained men win high- 

er positions and bigger suc 
cess in business and pubiic 
life. Greater ee now than 
»—# ae corporations are 
frosts men ha legal training. 


ti ot. i'g at sae 
me y 

5. We farniah 
+4 volume so Lew Library 


‘Law Training for ror Laadershig” eed 
EE. ‘Fence! for them NOW. 
LaSalle Extension University, i 183-L Chicago 
A Correspondence institution 


JANUARY, 1943 Please 


mention PoputarR ScrENCE MONTHLY 


ON HOW TO 


PATENT exc’ SELL 
YOUR INVENTION 


ACT QUICK—DELAY CAN 
: BE DANGEROUS 


If you have an invention—if you feel that it is commercially 
valuable and want to protect your rights to profit from it— 
send for our Free “PATENT GUIDE FOR THE INVENTOR’’— 
NOW! For a good practical invention, plus prompt action in 
securing a Patent and locating a bayer or a good market, have 
proved the secrets of for ds of inventors. 


“PATENT GUIDE’ SHOWS WHAT TO DO 





Our “Patent Guide” answers 
many important questions 
concerning Patents. It tells 
what facts, details. drawings, 
sketches, etc. are necessary 
to apply for a Patent: how to 
establish proof of your inven- 
tion through dated and wit- 
nessed disclosure. We also 
send you our FREE * ‘Record 
of Invention"’ Form and show 
you how to USE IT AT ONCE, 
without cost, before you file 
Patent Application. Our Guide 
also shows you how Patent 
Office Records can be checked 
to determine whether an in- 
vention is frobably patenta- 
ble before filing fees need be 
paid; discusses costs involved 
and a practical way these 
can be paid in installments 


as the application progresess 
through our office. It tells 
how some inventors secured 
financial backing: how many 
simple inventions proved large 
commercial successes; how 
patents covering La 
ments can be pro: ro- 
tected and 1. fells 
countless other facts of vital 
interest to ALL inventors. 


Remember—in Patent mat- 
ters DELAY CAN BE COSTLY 
—ACTION IS IMPORTANT. 
Mail the Coupon NOW—in an 
envelope or pasted on a pen- 

CLAREN 


ent Attorneys, 32-A Adams 
Building, Washington, D. C. 


CLARENCE A.OBRIEN 
and HARVEY B. JACOBSON 


CLARENCE A. O'BRIEN & HARVEY 8B. JACOBSON 
Registered Patent Attorneys before the United States Patent Office 
32-A Adams Building, Washington, D. C. 

Please send me your 48-Page “Patent Guide for, ‘inven- 


ventor’’ an our § 


tion’’ form 


jall 
s request aoes not obligate 


when writing to advertisers. 27 
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rou INDUSTRY 
This NEEDS YOUR 
IDEAS NOW! 


TWO REASONS: 


Manufacturers are getting ready NOW 
for post war sales and production 


rers are seeking products their 
can handle; factories must have 
rs stop. Your 
’ protection ow—delas may 
chance Get our NEW FREE Inventor's 
“Invention Record’ form. This 
Write today. 


. after war ore 


Book teday and valueble 
request does not obligate you. Act now. 


Registered Patent Attorneys Before U. S. Patent Office 
1429 Albee Buiiding Washington, D. C. 


w To Protect. Finance 
pec tally. prepared **Invention 


{ oom . 

} Reco form at ‘ anderstar t this request does 
ADDRESS 

I ciTy 


NEW FREE Book 


STATE 








How to wae: a —— 
living on a small farm 


Want a small farm? Own one now? If you do want the en- 
joyment of security, a good living\ pleasures of rural life, the 
freedom in being your own boss, FIVE ACRES AND INDIE- 
PENDENCE-—the all-inclusive book by M. G. Kains, world’s 


leading small farm expert—shows you how to select, how 
@asily to run your farm successfully. 

This book tells what kind of farm to rent or buy; how to 
Choose it; finance it; what and how to plant; choice and care 
Of livestock, poultry, bees, 

@tc.: essentials of fruit and 

Vegetable growing ; fertilizers; 

itrigation; spraying; cultiva- 

fion ; harvesting ; storage; sale 

Of products and by-products. 

Every page packed with proved 

Ways to make the small farm 

$elf-supporting—even profita- 

Ble. Abundantly illustrated 

With workable plans and 

Giagrams Over 400 pages. 

Plan now to get 
@way from city wor- 
ries, war shortages, 
high rents, infla- 
tion. Use this book 
as your guide. If 
not satisfied, return 
for full refund. 


$950 FREE 








GREENBERG: PUBLISHER SJ 

410 Madison Ave., New York, N. Y. ' 
Send me FIVE ACRES AND IN- §& 

DEPENDENCE at $2.50 postpaid. 

If not satisfied. I may return it 

within 7 days fer full refund 
Payment enciosed Send C. 0. D. 


NAME 


ADORESS 


CITY & STATE 
see ee eee = = ol 
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veut *5 MOUNT BIRDS 


Animals, Heads, Fishes, Pets; to TAN. 
Be a Taxidermist. Profit and FUN. 
Hunters, save your valuablc TROpINES. 


ount ducks, squirrels, everything 
‘AN for leather and furs Wongertul ‘Gouey 
Save a See mu eaves a. OFITS 
for others. TIGATE NOW. 


FREE BOOK gore i pictures 
NOW absolutely FREE. ite TODAY. 
Send Postal TODAY for FREE BOOK. State AGE. 
N.W.SCHC ' . OF TAXIDERMY, Dept. 3391, Omaha, Neb. 





ting more and more jobs... bigger and 
‘ for men and women who KNOW aircr 
and navy aircraft maintenance der 
vier), r Transport Commend, a nes, ab 
mt manu. acturers.. 
mechanics and technicians, 


AVIATION 
NEEDS 
INSTRUMENT 


. all are calling for thousands cf civili 


You get the same instrument text books studied by our resident 

students .. . cov m, Maintenance, overhaul, testing, 

t instruments. This fascinating. 

ed in 25 weeks or less. Moderately 

priced. Write American School of Aircraft Instruments, Dept. 8-1, 
3903 San Pernando Road, Giendale, California 


Inventions Wanted 
Patented or Unpatented 


Write us if you have a sound. practical invention for 
sale, patented or unpatented. It can now be sold with- 
out patenting expense 

Chartered Institute of American Inventors 
Dept. 3, 631 Pa. Ave. N. W., Washington, D. ohend 


ectric wn Finance 
Your Tuition 

Learn by Doing, in 12 weeks, in big 

of Coyne— Mat home study or cor- 

lence. Earn while le: on. Wr Free em- 

it service after graduation. Write forde- 








tailing Pay af r Graduation Plan and Free book. 
— a SCHOOL, Dept. 13-73 
Chicago, tiinois 








_ RAISE GUINEA PIGS 


Make money. Thousands needed—War demand great. 
We euPR ly ‘breeders and buy the young. Write today 
for FREE illustrated bulletin. RESEARCH SUPPLY CO. 
Dept. 0-5. 2436 w. York St., Philadelphia, Pa. 





Begin today. Write now for our Free Book, ‘‘How 
to Become a Good Penman,"’ it contains spockpens 
and tells how others learned to write in spare time. 
Enclose l0c for your name Soautttully written and 
s aa point suitable for shaded writing. Write today. 
TAMBLYN SCHOOL OF PENMANSHIP 
X439 Ridge Building, Kansas City, Mo. 


STUDY ENGINEERING :: HOME 


With A Chartered Educational Institution 
Courses in ENGINEERING: Electrical Mechanical. Drafting 
Architec Aeronautical Structural, Mining, In- 
dustrial, Hig Petroleum. M arine, Chemical. 

Courses CIENCES: o : Education; 
Public Hea Me — al Jurisprudence i 

« are Ad = ology: ol. Science : Busine ss 
Commerc counting; Mathematics: riculture 
McKiniey- hoosevelt raneencnemenncenl 4610- ‘ac. ‘Sheridan Road, BS eee SRD 











Letters; 


Physics; 





and Make up to $12 in a Day! 


Let me send ss a fine anion tailored-to-measure tailored 
suit FREE OF ONE PENNY COST. Just follow m ee, plan 
and show the suit to a friends - ke up to $12 a day 
easily. No experience — house -t canvassing 
necessary. Hig canestentin t tor ———* or spare time. 
SEND FOR PLES — FREE OF cost 
3 Write today for FREE ACTU AL SAMPLES and * 
money - 5 plans. For quick action write fully, 
ete. Send_no money ollin. PRoGs Ess ‘TAILOR InG CO., 
Throop Street, Dept. FA 221, Chicago, tilinois. 


“sure - fire’* 


oes age, 


writing to advertisers 


POPULAR SCIENCE 





"s GOVERNMENT LICENSED 
AIRPLANE ‘S 
Train Mow fff 


~ ENGINE MECHANIC 
at LINCOLN 


You can prepare at this Lincoln 

Government Approved School to 

earn up to $3600 a yr. as 

a Government Licensed 

Airplane & Engine Mechan- 

i agh ic. Exceptional opportunities in 

civilian war service positions with 

Airlines, Airport Operators and Aircraft 

rat Factories. Men interested in foreign service posi- 

tions can earn up to $6000 per year. High School 

education sufficient. We train you and assist Graduates in 

locating positions. 
WRITE TODAY for complete information, 

LINCOLN AERONAUTICAL INSTITUTE 

721 Aircraft Bidg., Lincoln, Nebraska 


“STATE COLLEGE 


B. S. Degree in 2% Years 


Distinguished for technical 2-year courses in 
Civil, Electrical, ne a 
Aeronautical Engineering; Business Adminis- 
ENGINEERING tration, Accounting, and Secretarial Science. 

Special preparatory department for those who lack required high school 
Short diploma courses (36 weeks) in Surveying, Drafting. Low 
Low living costs. Cosmopolitan student body. 59th year. Enter 
March, June, September. Write for catalog. 513 College Ave., 


_INDIANA. 





work 
tuition 
January, 


ANGOLA, 


WORLD’S LOST HORIZON 


Your Part in Tomorrow's World 
A New Age is dawning. A New Culture is bei 
8 A affecting you—now. ea *‘LEMU 

60 pages of factual evidence supporting the 
existence of a New Race and Order. It is yours free. No obliga 
tion. Write today and learn how you can enter the new World of 
the Christed Citizen safely, joyously and triumphantly. There IS 
a haven of refuge for the pure in heart. Find it. Address Dept. Q. 


LEMURIAN FELLOWSHIP 


118 North Larchmont Biv Angeles, 

















California 

















Many Finish in 2 Years 


Go as rapidly as your time and — permit. Course 
equivalent to resident school wor pares for college 
entrance exams. Standard H.S8. tents supplied Diploma. 
Credit for H. S. subjects already completed a 

sired. High school education is very importa 
busine: indastry and socially. Don't a bandien 
life igh Schoo! graduate. 8 

Balletin on request. No obligation 


aes School, Dpt.H- 146, Drexel at 58th, Chicago 


rocRArt 


Ore 


Splendid opportunities. Prepare in spare 
time. Easy plan. No previous experience 
needed, common school education sufficient 
Send for free booklet ‘‘Opportunities in Pho- 
tography’’, particulars and requirements. 


American School of Shetegraphy 
1315 Michigan Ave., Dept. 1361, Chicago, III. 


GENUINE U. S. BARGAINS 


» Wool Blankets (used). -62.98 
. Army Ration Bags (New). 49 





‘ 1l0e for 32 
turned with first order. 


A and N SUPPLY CO. 


4784 LESTER ST. RICHMOND, VA. 


mm ITALIAN ACCORDIONS 


HAND MADE, Very best. Lowest prices. Buy direct from 
procter a save money. Send name and address for 
FREE eataloy 

TA tia & P. Seeman ACC. MFG. CO. 
323 W. POLK ST. DEPT. PS-1 CHICAGO, ILL. 


. Learn Profitable Protession 
in QO days at Home 


Earnings of Men and Women in the ne 
rofession of Swedish Massage run as high as as $40 to 
$5 70 per week but many 

offices. 


page catalog re- 


ly through our training 
tod Navy need hundreds trained in mas- 
Vrite for Anatomy Charts and 
booklet—T bey're 
THE COLLEGE OF SWEDISH MASSAGE 
100 E. Ohio St., Dept. 170, Chicago 


Please mention Poputar Science when writing to advertisers 


| ments prepared and prosecuted NOW. 


INVENTORS 


OF TODAY WILL MAKE THE 


HOUSE OF TOMORROW 


Wore Luable/ 


IS THE TIME INVENTORS 
SHOULD PREPARE TO CASH IN # 


| Think of the million and one structural 


details that make up a modern American 
house ... . heating, air conditioning, 
plumbing, etc. The manufacturers 
who make many of these things have 
now scrapped their old dies and tools 
to convert to Victory production. They 
will be eager and ready to buy new 
devices from you ingenious men who 
are getting your patent applications for 
new and improved housing advance- 


America’s future standard of living is in 
your hands! Is that idea you have going 
to work for you 
the minute the 
war’s won? It 
can! DON’T 
DELAY 

take advantage 
of this absolute- 
ly unique time 
NOW to pre- 
pare for the 
FUTURE! 


We've helped others 


for 45 YEARS 


coerce e WE CAN 
HELP YOU, TOO! 


The value of your invention 
may be gauged by the 
strength of the patent cover- 
ing it. Getting a patent is a 
complicated procedure with 
which we are thoroughly 
familiar . . . WRITE US 
TODAY! Fees are quite 
moderate. 


Get your FREE BOOKS today! 


68 pages of facts which tell you in easy-to- 
understand language just how to go about 
getting your patent. With books, we also 
send important “Evidence of Invention” 
form. No obligation of any sort. 


SEND COUPON NOW! 


victor Co 
. 


WEvANs & 


Registered Patent Attorneys 
740-A Merlin Building 
Washington, D. C. 


Please rush books and ‘‘Evidence of Invention’’ form, 
without cost or obligation. 


SSIDINS OL NOA IGIND AWW NOdNOD SIH1 


® City and State 
Leesseeceneuenseasnsueneesenaood 











POPULAR SCIENCE , 


assipted 


EY-MAKING, 
EY- SAVING 
yo on 


Classified Ads only 35c¢c per word per insertion, payable in advance. 

Minimum ad 10 words. To be included in February issue copy should be 

in our office by December 4th. February issue on sale December 30th. 
POPULAR SCIENCE MONTHLY—351 FOURTH AVE.—NEW YORK CITY 





ADVERTISING 


FREE—*‘10 Reasons’ why you'll profit by 

classified advertising in Popular Science. 
Write for this free folder today. Read the 
important facts it contains before you 
place any classified advertising. Write for 


our copy today—-it’s free! O. K. Kelly, 
hoom 1100, 353 Fourth Avenue, N. Y. C. 
MAIL-Order or agent ad reaching 1,000,000 
families throughout United States $14.00 
tach. Newspaper, magazine. mailing-list, 
ratebook, free. Chicago Advertising Agen- 
ty, 20-SP West Jackson, Chicago 
MAIL order sales skyrocketing. Cash pro- 
@ucing ads, letters, folders, etc. prepared 
Beet pullers, lowest rates. Free product 
amelysis. Van De Mark, Times Star Tower, 


Cigeinnati - 
S letters by former Assistant Direc- 
a of Correspondence at Sears, Roebuck 
Write fully, Director, 1832 Stanwood 
Bee | Philadelphia, Pa = 
ERTISE: 24 words, 149 newspapers, 
50. Lists Free. Adver ing Bureau, 
-P Cottage Grove. Chicago ss 
SALES Letters That Sell! more busi- 
Sess by mail. S. Hahn, P- 32nd 
6G, New York City 
—— 7 - 
AGENTS WANTED 
-Dealer Selling 
to start. Only 


We supply 
products 


Get 
233 East 





—_ 
WANTED—Salesman 
rience unnecessary 
idbie people need apply 
thing necessary for success 
owsfits and methods, superior Rawieigh 
Q ity. old established business, guarantee 
of gatisfaction or no sale; help make quick 
200 farm and home necessities all 
s@iranteed best values. If you want steady 
werk every day for good pay. ask how to 
start your busir th our capital. Raw- 
leigh Co., Dept. A-R-PSC, Freeport, I! 


e558 W 


, America S most 
aduation Name 
commis 
‘ P 


es 
Elm § 


AMBITIOUS Sch 
Mates the % 
Card Best 
Agencies going li 
cafds, Box 235 _M 


PAST selling rubber drug store item 

Man a good prospect. 200 profit 
trated price ‘i t.. omplete sample as- 
s@tment $1.00 Drug Products, 
Dept. 103, Box 3353" ‘Merchandiee Mart, 
Chicago 


I WILL give you $5.00 worth full 
ages foods. grocerie soap, et 
you agree to show riends and others. 
amemng spare | money making oppor- 
tuni Write Zan 8816 Monmouth, Cin- 
eipnati Oo 
BIG clothing bargains for bi ig 
dresses 10c, men sult 
12'sc, men’s overcoats 50c 
ational values Experience 
Free Wholesale Catalog. Superior, 
Jefferson. Chicago 


SCHOOL Seniors—Sell graduation 

cards, America’s largest, fastest 
low-priced display, 35 commission 
cards. Universal Engraving & Pr 
Box 745-PS, Pittsburgh, 


size pack. 
Free if 


unnecessary. 
1250-DY, 


name 


SELL dresses at low prices! Hundreds sen- 
s*tional bargains. Actual samples free. 

Send dress size, age. Harford, Dept. P-366, 

Cincinnati, Ohio 


BIG Money taking orders; Shirts, Ties, 

Hosiery, Underwear, Pants, Jackets, 
Sweaters, Uniforms, etc. Sales equipment 
Free. Experience unnecessary, Nimr 
4922-AV Lincoln, Chicago 


“CAR Watchman” 


prevents thieves from 

stealing tires, gas, equipment. Amazing 
invention. Whirlwind seller. Big profits. 
Write quick. Northwest Electric Con A-14 
Pukwana, 5s D 


GooD Paying business silvering mirrors, 

plating autoparts, reflectors, bicycles, 
bathroom fixtures by late method. Free 
particulars and proofs. Gunmetal Co., 
Ave _ Decatur 


SELF-POLISHING shoe mitt. Sells like 

wlid. Goodbye messy rags, cans, bottles. 
Shines shoes like magic. Samples sent on 
trial. Kristee 124. Akron, Ohio 


MAN, you'll like silvering “mirrors, reflec- 
tors! Making chipped glass nameplates, 

signe mottoes. Outfit prices. Sprinkle, 
later 


P91. Marion, Indiana 


MAKE money = initials on on automo. 

biles. Also eline salesmen for short 
run Decal name plates. Ralco, 1483 Wash- 
ington, Boston, ass 


MEN'S shoes li4c, hats 12c, pants 28c, 
dresses 10c, winter coats 50c, fall coats 

35c. Bargain catalog Free. Portnoy, 566-W 

Roosevelt, Chicago 

FREE Water and our concentrates, makes 
flavors, lotions, shampoos, 72 products, 

labels, bottles furnished. Qualco, F-20030 

Russell, Detroit 


SELL Latex Products 
$1.00 for samples 
m4 ay. Kansas City, Mo 
NEW 10c sellers Military Flagtab Novelties. 
Hundred $3.00 ( Pistfull samples 5c). Reid 
Industries, Milwaukee 


POWERFUL Mile 

mileage 
anteed. Free offer. Thermolab, Peoria, Ill. 
SELL up to date tax records now. Business 
- booming. ABC Records Co., Minneapolis, 
Minn 


AGENTS champion 
formation, 3c. Leathercraft, 
timore, Baltimore, Md 
SAVO-GAS Biggest 
Quarter brings sample. 
151, Beeville, Texas 
SELL perfumed novelties. Details, sample 
10c. I. Koblinski, 25 State Park Drive 
Bay City, Michigan 
SEND for Free copy of Illustrated Whole- 
sale Christmas Catalog! Forty profitable 
lines! Elfco, 438 North Wells, Chicago 
AGENTS—300 Profit selling Gold Leaf 
Letters; stores and offices. Free samples. 
Metallic Letter Co., 437 N. Clark, Chicago. 


ANTIQUES, RELICS 
INDIAN GOODS 
AMAZINGLY 
copy, 25 cents 
2503 Second Ave. 





Large Profits. Send 


Stretcher. Increases 


sample belt, 25c; in- 


644 W. 


moneymaker yet. 
Marshall, Box 





unbelievable queerest 
World's Strangest Book, 
Evansville Ind 


1) TINY Perfect Ancient bird arrows, $1.00. | 


Glenwood, Arkansas 


Arrow heads 
Glenwood Ark. 


List free. Lear's 


25 GENUINE Indian 
Catalog. Geo. Holder, 


Peerless, 4050 J | 


power. Reduces expense. Guar- | 


Bal- | 


book; 


$1.00. | 


AUTHORS SERVICE 


NEW Writers Wanted to re- ~~ ideas in 
papers, magazines, books. lendid op- 
rtunity to “break into” aad table writ- 
ng field. Rush postcard for Free Details. 

Comfort Writer's Service, Dept. FJ-150, 

St. Louis, 








AUTOMOBILES 


GAS-Saver! Get 30% more gas! Surging 

power! Instant pick-up! Patriotic! Beats 
restening: Wrench installs instantly. 
Tested housands in use. 30 day money 
back guarantee if not amazed! Automatic 
control. Pays itself in one month! Give 
make, year. $3 postpaid. Automotive 
Sales Co., 1510 Ardmore Blvd., Pittsburgh, 
Pa. 





AUTOMOBILE Racing Book, Fifth Edition 

—Revised. Tells how to build dirt track 
bodies, frames, engines. Records, super- 
chargers, rules, formula, ~~} stock con- 
versions, roe: yt gn’ fast Fords. $1.00 
pete: $1 ay Kuns, Depart- 
ment 274, canenvtie. Cincinnati, Ohio. 
WHIRLGAE Superchargers, $3, increase 

mileage 20%; power 10%. Refund guar- 
antee. University test. Any car; give make, 
year. Wrench installs 15 minutes. Good re- 
sults with 30 fuel oil mix. John Hanley, 
Manufacturer, 5719 Loraine, Detroit, Mich 
GASOLINE saving device. Walert Com- 

pany, 3429 No. 10th Street, Milwaukee, 
Wisconsin 


AUTO SUPPLIES & EQUIPMENT 


CONVERT your car to burn Diesel oil. 
Save up to 70% fuel costs. Cheap instal- 
lation. Wonderful performance. Proven 
factory method. Different and better. Costs 
nothing to investigate. Write for free cir- 
cular No. 3. Harrington Company, 201-204 
Manchester Bidg.. Portland, Oregon 
FUEL oil conversions—For automotive, 
marine engines. Write for free literature. 
Houston & Logan, 2112 Addison, Berkeley, 
California 
RUB-R-SAVER—Preserves tires 
quart postpaid. Does 15 tires. 
wanted, Stain-Ox Co., Inc., Box 35, 
selle. N. J 
AUTOMOBILE magazines, license plates, 
nameplates. automobiliana accessories, 
Swigart, Huntingdon, Pa 
tEFINE used oil without cost. 
©. Gerwin, Alva, Okla 


AUTO TRAILERS 


BUILD your own house trailer. Have ex- 

actly the kind and size you want, ar- 
ranged and equipped the way you want it. 
Save money and have a better trailer 
Thousands of smart people have built from 
Jim Dandy plans. Send 10c today for Jim's 
interesting Trailer Plan Catalog illustrat- 
ing 7 streamlined and conventional models 
of house trailers with floor plans, collapsi- 
ble tent trailer and utility trailer any of 
which you can build yourself. The plan you 
select costs only $1.00. Send dime today 
for Catalog. Jim Dandy, Box 125-B, Wau- 
sau, Wisconsin 


AVIATION 


200 WAR- Bargain Airplai Airplanes—Heath Para- 
sol $35, Curtiss Robin $75, less motors; 

Repairable Crackups $50 up; Cub, crated 

$225; motors $20 up Send 25c for complete 

Directory giving location, owner's price, 

oaesens. Used Aircraft Directory, Athens, 
io. 





$1.00 
Dealers 
Ro- 


Particulars 











FUNDAMENTALS of Aircraft Drafting, 28 
project sheets, primary structures and 
details, Full instructions 
prerequisite. Work at home. One dollar. 
Robert Brydon, Jr., 615 City Park Ave., 
New Orleans, La 
PROPELLERS, all types, sizes. Latest de- 
sign 3 blade, for sleds, boats. Factory 
prices. Standard Aerocraft, Ft. Worth, 
Texas oe 
AVIATION Cadet Preparatory Courses. 
Eight weeks intensive residence course or 
home study course. Rutherford Preparatory 
School, Long Beach, California. 
BUILD and fly your own motorcycle pow- 
ered monoplane, home. Easy, cheap, 
Tested plans, 
Dearborn, Mic eG 
AVIATION Cadet Preparatory Course. 
Homestudy. $25. Successful instruction 
assured. Captain A. T. Bell, Merrick, N, Y. 


_BATTERIES, GENERATORS, ETC. | 


EDISON lifetime storage batteries for light 

and power, Eliminate acid battery dis- 
eases. Long guarantee. All kinds rebuilt 
generating plants, motors, and miscellane- 
ous articles at bargain prices. Free inter- 
esting literature. W. Hawley Smith Com- 
pany, Croton Falls, N. Y. L 
EDISON Batteries: Power, Light. Five year 

Sasseneeee. Fifteen year life. Complete 
lighting equipment. Free literature, See- 
Jay Company, 321 Yonkers Avenue, Yon- 
kers, New York 


BOATS, OUTBOARD MOTORS, ETC. 


FULL size, cut to shape boat_ patterns, 
blueprints. 7'2—38 feet. Tllustrated 
“Build a Boat’ catalog, 10c (coin). “‘How 
to Build Boats’’ book, $1.00. Cleveland 
Boat Blueprint Co., Station A-77, Cleve- 
land, Ohio a Te aw 
OUTBOARD Motors. Used and Rebuilts. 
Save money. Used parts. Bargain list 
free. Crandall-Hicks, 955 Commonwealth, 
Boston, Mass 
FORD Marine Conversions. 
a Engineering Co., 


ark, N 
BODY-BUILDING COURSES 


SUPER Ju-Jitsu—lightning defense and 
attack system, Sensational new home 
study course now ready! Learn to lick 
brutes twice your size with only your bare 
hands. Free details. Nelson Co., 500 Sher- 
man, Dept. A-509, Chicago = 
HANDBALANCING builds muscles. Easily 
learned, Power, 923 W. Vine, Kalamazoo, 
Mich Le moe 
SUPER system of Natural Physical Train- 
ing. Free booklet. Harry Good, 3261-PS 
Watson Rd., St. Louis, Mo 
BE strong, muscular, 


gearemtess, $1.00. Aerotech, 
n 








Catalog_ 10c. 
Dept. A, New- 





Waterville, Me 
BOOKS, _PERIODICALS 


WHAT Every Mason wants. We have 
Masonic books for Blue Lodge, Chapter, 
Commandery, Scottish Rite and Shrine. 
Our rituals are used the world over. Send 
for free catalog of books and rituals for 
Masons, Odd Fellows, Knights of Pythias, 
Knights of Columbus, Elks, etc. Ezra A. 
Cook, Publisher, Inc., P. GO. Box 796, S, 
Chicago, I)! 
BUSINESS, trade, 
sion magazines, 


System, 





rofessional and diver- 
Current copies. 437 dif- 
ferent publications—122 classifications to 
choose from. Free price list. Commercial 
Engraving Publishing Co., 34S North Rit- 
ter, Indianapolis, Indiana ces 
SAVE up to 50° on home repairs! Big new 
book, **Tinkering With Tools’’ shows how 
to do hundveds of odd jobs around the 
house. Fully illustrated. Only $1.00! Dept. 
C-122, Popular Science, 353 Fourth Ave., 
New York City al Sie 
“HOW To Draw From Nude Models’, Cror- 
geous art photo-tone poses. Complete 
instructions, $1.00. Sample lesson, 25c. 
Money-back guarantee. Ray 
Boro Hall Building, Brooklyn, New York. 
EDUCATIONAL Books os ° ‘cheaply or 
rented for small fee, Books bought. 
Money back guarantee. 4,000 Bargains. 
Catalog Free. (Courses Bought). Lee 
Mountain. Pisgah la 
ANY Book, (New, 
Rare). Promptly Supplied! Lowest Prices! 
Send for Free Bargain Catalogues! 
Prof’s Book Shop, S16, Arcadia Court, 
Pontiac, Mich. 
BACK Dated Magazines. Foreign- Domes- 
tic-Art. Used, new books. Catalog 1l0c 
(refunded). Cicerome’s, 863 First Avenue, 
New York, N. Y 


General Drafting | 


full of pep. Amazing 
new body-building course, Write Olympic 


Rogers, 880 | 


Used, Out-of-Print, | 
Old | 


“ORIGIN of petroleum,” new _ proven 
method of oil prospe-ting. Fifty page 
treatise, maps included, $1.0. Petroleum 
Research Foundation, Box 155, Azusa, 
California. wae SE 
ILLUSTRATED Chinese Maxims. 60 color- 
ful pictures telling Chinese living. In- 
teresting, educational, useful. 35c_ set. 
Chinese Gifts, 40 W. 8th St., 
City 
SECURE 200 magazines free. 15 or more 
each month. Many carry no advertising; 
timely; informative. Write for details of 
this amazing opportunity. Busch Press, 
G-2405 South Karlov, Chicago 
EXCELLENT sparetime profits taking sub- 
scriptions—2500 magazines. Complete 
starting supplies free! Pines, 144-34-70th 
Avenue, Flushing, New Yor 
RARE Photos, booklets, cartoons. Sample 
with price list, 50c. Express assortment, 
$5. Bryce Hembree, 305 W. 8th St., Los 
Angeles, Calif. 
10 PHOTOGRAPHS of Ghost Town, most 
unique spot in California, 25c. Ghost 
Town “‘pitchur gallery” 
Berry Place, Buena Park, California 


STEREOSCOPIC (three dimensional) Art 
Photos. Particulars for stamp. Oddity 
House, St. Petersburg, Fla. 


ADVERTISERS 
Increase Your Mail Order Business! 


Good advertising values are 
in keeping with the times. 


Popular Science Monthly's = 
CLASSIFIED SECTION now of- 
fers the biggest value in its his- 
tory. Year after year our circu- 
lation has steadily increased. = 
Today it is the largest x. has = 
ever been! Our latest A. B.C. re- 
es shows an average month- 

circulation of 


731,158 


This is a substantial increase 
in the number of prospects for 
classified advertisers—and at 
no increase in advertising cost. 
Our classified rate is still only 
35c a word for the largest cir- 
culation in the entire science- 
mechanics magazine field! 

Take advantage of this extra 
advertising value by offering 
your product or service to this 
great audience of Popular 
Science readers. Prepare your 
advertisement now! Count the 
number of words and remit at 
the rate of only 35c a word. Act 
promptly to be sure of your 
advertisement in the next issue. 


Classified Section 


POPULAR SCIENCE MONTHLY 
353 Fourth Ave., New York City 
5 1 3 


THRILLING art model photographs. Big 
assortment, $1.00. List, 10c. Gross 

Specialties, A. Carnegie, Pa. 

BOOKS, cards, novelties, catalog, 
10c. Easterncity Sales, 330-Se 


samples 
’ Wells, 
Chicago. a ‘ Petia nae, 
NOVEL, educational books at low 
prices. Request free ots today. Royal 
Sales, Box 20 Station “ , Brooklyn. # 
5 MOST read mail = “magazines, 20c. 
Armand Cartier, 695B North, Pittsfield, 
Mass. 
MODERN art pictures Books, oddities! In- 
troductory pees $1 List, dime. 
Nuvees, 2039 E. 2ist’ St. Oakland, Calif. 


OUT-Of-Print books quickly supplied. T. 
Jamkowski, 18870 Marx Ave., Detroit, 

Mich. ’ ieee aay a 

ADULT books. Sample and catalog, 10c. 
Alstone, 256, Lunenburg, Mass. 

MILK Goats—Free literature; sample mag- 

_ azine. Goat World, Vincennes, Indiana. 

15 GORGEOUS Colorado views, 20c. Bry- 
ants. Box 2638-PS. Denver. Colo 


“unusual, 





BUSINESS OPPORTUNITIES 


WANTED—Intelligent Man, $1000 prize! 
Stamped envelope (no postal) brings par- 
ticulars. Ornsteen, 1811 Adams, Chicago. 


| ular 


New York | 


located at Knotts | 


* Dept 


| Other 





PLASTEX Industries offer industrious men 

an opportunity to start a business of 
their own, manufacturing art 5, nov- 
elties and utility products in Plastex and 
marble imitation. '2c material makes reg- 
10c store seller. Rubber molds fur- 
nished for speed production. Small invest- 
ment brings big returns. We are now 
Placing big chain store orders with man- 
ufacturers. Ambitious men have chance for 
real prosperity. Plastex Industries, Dept. 
S., 1085 Washington Ave., New York, N. ¥. 


BUILD your own Business! Popular Science 
Classified ads will introduce your pr 
ucts into over 700,000 homes. These small 
ads have helped build big businesses. Send 
us a description of your product. We will 
submit full information and suggested ads 
for your aaprere O. K. Kelly, Classified 
Megr., Room 1100, 353-H Fourth Ave., 

N. Y. Cc. 
BRUSH Plating outfits conrect to a “bat- 
tery, no tanks necessary. Almost as sim- 
ple as painting. Your opportunity to make 
[=~ income plating autoparts, bathroom 
xtures, reflectors, mirrors. Get free proof 
and particulars that put you in a paying 
business of your own, Gunmetal Co., Ave. 
E, Decatur, Illinois 


START Home Business making statuary, 

plaques, art goods, novelties, souvenirs, 

concrete pottery, garden furniture, arti- 

ficial marble flooring, liquid marble. Make 

your own flexible molds. Amazing profits. 

Le folder free. Creative Publishers, 
. Glencoe, Illinois. 


EOHANIOALLY Inclined Men—Own and 
operate general Appliance Repair shop. 
Complete, illustrated course shows you 
how. Welding. Refrigeration, Motor re- 
pair, How to get business, etc., all phases 
covere Free literature. Christy Supply, 
724, 2835 N Central Ave., Chicago. 
MAKE artificial marble, rlazed tiles, 
plaques, figurines, sanitary flooring, pot- 
tery, novelties. Brilliantly colorful sam- 
ples free. (Also—selfhelp arts, wealth cul- 
ture, psychology, hypnotism.) Payn, 945 
Grande Vista (Room 102), Los Angeles, 
ali 
MAIL Order Business Course shows you 
how to make money, spare or fulltime. 
Teaches professional mail order technique 


| —not penny-catching schemes. Free details. 


Nelson Company, 500 Sherman, Dept, 


A-403. Chicago 
Stuccoe 


CCLOR Concrete with “chemicals, 

rock. Cement Artistry. Wishing-wells. 
Spin concrete pottery. Benches, Garden 
Ornaments. Cold -~ glaze, seneves>«petnte, 
marbling. Sample 10c, Hollywood Cement- 
Craft, 8530 Wonderland, Hollywood, Calif. 


STATUARY: Make all kinds. Simple proc- 
ess. Make and install artificial stone 
flooring in color. Liquid marble tile slabs, 
money-makers, Literature free, 
Compo-Tex, Box 786F, St. Louis, Mo. 
MAKE Money. Cooperative business. Prod- 
ucts greatly demanded. $5 money order 
brings $100 success plan. No selling. Be 
wealthy. J. Augustine, Box 1008, Washing- 
ton, D 
FOR an extremely profitable lifetime busi- 
ness, operate a Collection Agency-Credit 
Bureau. Many make $4, yearly, up. 
Write Cole Associates, Syracuse, N. Y 


FREE—200 clever mailorder, homework, 
local business offers—all snappy money- 
makers. Lewis Co., 828-K Carpenter, Oak 
Park, Ill Lees be ETRE SS yak 
SWISS Music Box Works—$1.85 to $2.25 
Suitable for many novelties. Merm 
- — rrcreame 147 West 46th Street, New 
for 
127 WAYS to make money, in home or 
office, business of your own. Pull par- 
Goutses free. Elite Co., 214-A, Grand 
. New York. _ 
visas Typewriter _ 
Simplified homestuds, 
creasing. Canton, Ohio. 
5 $100 WEEKLY using Sawdust. Stamp 
Please. Clement, 80- Gorsline St., 
Rochester, N. %, Sage ie 
MAKE money collecting accounts. Good 
income; quick results, Collectors Asso- 
ciation, Newark, ee a 
START Lettershop in home. Whitecollar 
profession. Professional Products Com- 
pany, Kenwood, Cincinnati. 


CIVIL Serv ice Manual Listing about 500 500 
most popular positions. Circulars Free. 
G. Warren, 15 Park Row, N.Y 


HOLD or s start t business; no priority; new 
maherias, Particulars, Box 468, 207 E. 
th St.. New York, N. Y. 


Mechanics School. 
Repairing in- 


LD “MAKING, plaster casting. Money- 
making business. Literature free, Kemix, 
Park Ridge, Illinois. 





a Oe 





UNPAINTED wall plaques. 5c each. Re- 
quest literature, Oman, 642', Broadway, 

St. Paul, Minn 

DOLLARS Daily! Start 
businesses. Details. Dueffey, Covington, 
y 





BUSINESS SERVICE 


DO ie have something to sell to our 731,- 
158 readers? If so, ask for our free fold- 
‘10 Reasons’ 

in Pt ular Science 

Kelly 353 








why classified adver- 
ets profitable 
ourth Avenue, 


er of 
tising 
business 

New York C1 


c ena PHOTO SUPPLIES 


WRITE Bass First-—Largest stocks of fine 

cameras, (still and movies) in the U.S.A 
Latest Argus C-3 with coupled range find- 
er, synchro flash, 50mm. F:3.5 lens; also 
75mm. Bausch & Lomb Telephoto F:5.6, 
also coupled to range finder. $82.55 value, 
price—-$60 50, unconditionally guaranteed. 
ad ee Eveready case, $4.75. V. P. Ihagee, 
F:4.5 Anastigmat, Prontor shutter, $16.75 
Whatever you want in photography, write 
Bass first. Liberal trades. For over thirty 
years, money back if not satisfied. Bass 
Camera Company, Dept. S.P., 179 
Madison Street. Chicago, II! 


STILL Available At Central—Hundreds of 
bargains in Cameras and Supplies. Send 
for free illustrated catalog listing still and 
movie cameras, films, lenses. enlargers, 
meters, supplies—at tremendous savings— 
all guaranteed. Trade in your old camera 
or equipment. Write for your free copy of 
newest money-saving bargain book—just 
out! Limited edition, Hurry! Central Cam- 
raphic Headquarters since 
abash Ave., pt. L-18Z, 

Chicago. Tilinois 
AMATEUR Photographers attention! Im- 
prove your h y of picture taking and 
how to make money with it. rite 
y for our 40- e book catalog and a 
American Photography. 











icles and pictures of the world's fore- 

eee Mei 38: and pictorialists. Camera 

141, 353 Newbury St., Boston, Mass. 

GASH! Spot “cash for cameras, lenses, bi- 

Moculars, movie or still, sound projectors. 

Gend full ae —a by mail, or wire for 

Over 30 years of de- 

honorable dealings 

179 West Madison 

Chicago, Illinois = 

OTOGRAPHY is a leading hobby of 

‘opular Science readers. This column 

TS an economical way to reach them 

ertise your product here and get more 

Business! Classified Adv. Dept., 353 Fourth 
Aye New York City 


be coloring photographs a fascinating 
obby or profitable business. Learn at 
h@me. Easy simplified method. Previous ex- 
Perience unnecessary. Send for free infor- 
tion and requirements. National Art 
ool, 1315 Michigan, Dept. 1742, Chicago 
SPEED-O0-COPY groundglass focusing at- 
Zachment for Leica, Contax, Argus C-2 
C-3. Send for literature. D. Paul Shull 
t. PS-1, 240 So. Union Ave., Los An- 
s. Calif 
MERA Repairing. Bellows made to or- 
@er. shutters repaired. Bellows made to 
i$ all standard cameras! United Camera 
.. Inc.. B-1515 Belmont, Chicago. 
TE samples perfect print and negative 
C 


piders. Pho-Neg. Stamford. Conn 





ees SIGN PAINTING, 
DRA 


WING AIDS 


EARN money evenings. copying and dupli- 
@ating comic cartoons for advertisers 
ic-Ads. Argyle, Wisconsin 
EATE Over 350 illustrations, 
31.000 words $1.00 postpaid. Hetzler, 
407. Rochester, N.Y 
CHALK TALK STUNTS 
LAUGH producing program, $1.00. 
trated catalog 10c. Cartoonist 
Oshkosh, Wis 


CHEMICALS & APPARATUS 
CHEMISTRY Laboratory apparatus and 


chemicals for industrial, analytical, and 
experimental laboratories. Complete sup- 
ply service for students taking correspond- 
ence scaool chemistry courses. Send 3c 
pestege for free 44 page cat alog Dept 

26, Biological Supply Co., 1176 Mt. Hope 
Ave., Rochester 


WINN’'S new idea Home Laboratory Chem- 

ical Kits and apparatus outfits for home 
experimenting. Send 5c for literature and 
retail supply catalogue. J . Winn Co., 
Dept. 611, 124 W. 23rd St., Y. 


Cartoons 





Tilus- 
Balda, 





| 
home, mailorder 


CHEMICAL Magic made easy! Baffle your | 
friends with startling tricks and otunte, 

The Home Chemist shows you how! 192 

poses. Illustrated, Only $1.00! Dept. C-122, 
vont Science, 353 Fourth Ave.. New 
York. 

LABORATORY Supplies at Wholesale 
Prices: Chemistry, Biology. ae Cat- 

alogue, 10c. National Scientific 2204 

W. North Ave., Chicago Established 1908 

LUMINOUS Paints will glow in dark. Six 
colors. Fairmount Chemical Co., 126 Lib- 

erty St.. New York City 

CATALOG 30006 Illustrations 10,000 prices 
Sent for 50c. Laboratory Materials, 7317 

Vincennes, Chicago 

PREE Catalog: Chemistry, mineralogy. b bi- 
ology, microscopes. Tracey Laboratories, 

Evanston, Illinois 

POWDERS—Any mesh; any material. Wm. 
Croll, Box 502, N rristown, Pa. air 

NEW Chemical Supply Catalog, 5c. Coio-~ 
nial a ee Company, Brockton, Mass. 


ROSCOPE for quick chemica! analy- 


BPE 
sis $2 50. McCutting Sons, Campbell. Cal. 


DETECTIVES 


ALMOST new $150 leatherette bound 
Chemistry course. Best offer takes it. 
Colonial Chemical, Brockton, Mass. 
SEE important Telepathy ad under ‘“Per- 
sonals”. Telepathic Guiia, sox 582B, 
Harrisburg, Pa 
FREE illustrated lesson handwriting analy- 
sis. Examination free. Donaldson, Linn 
Creek. Mo. - birt AR 
HOME Study Course, Drugiess Therapy. 
Free literature. Drugless Therapy Inst., 
Tama, Iowa. 
LOCKSMITH Course. | 
fitting. etc. $1.00 prepaid 
Shop, Canadian, Texas. 


ELECTRICAL SUPPLIES & EQUIP. 
ELECTRIC 1 Pencil: Writes—Engraves all 

Metals. $1.00 postpaid. Beyer Mfg., 
4515- c Cottage Grove, Chicago is 


FOR motors, welders, generators and other 
electrical items. Write LeJay Company, 

Minneapolis, Minn 

TWO Alnico magnets—Instruction 
75c. Terry Sales, Central Station, 

Toledo, Ohio. 





-picking, key- 
Miller's Key 





~ book, 
1676, 





DETECTIVE training-Secret investigations 
-Easy method-Fingerprints. Booklet Free. 
Internationa! Detective System, Box 756-P, 
Journal Square, Jersey City vas 
DETECTIVES—Work home—Travel. Ex- 
Perience unnecessa Write, Wagoner, 
2640-P Broadway 
DOGS, BIRDS, 
ST. BERNARD puppies. 
beauties. Franklin Young, 
Long Island. New York 
DRA AFTING INSTRUMENTS 
DRAPTING Instruments and supplies for 
schools, draftsmen, defense workers, 
students. Free bargain catalog. Gordon's, 
162-PSA Madison, Chicago. 





PETS 


ein “sired 
iverhead, 








EDUCATIONAL & INSTRUCTION 


MANY opportunities await well trained 

men. If you want to study at home to 
prepare for better pay, consult this column. 
Answer the opportunities that appeal to 
you most and obtain full information 


PSYCHOLOGY teaches about mind. Bio- 
Psychology teaches about power of mind 
over body. Why not learn to use powers of 
your subconscious mind? Grow. Broaden 
education. Invest in yourself. No other in- 
vestment can be more profitable. Gratui- 
tous information ept P, Taylor School 
of Bio-Psychology, Chattanooga, Tennes- 
see 
WELDING~—-Electric Arc. Learn quickly by 
actual practice at Hobart Welding School. 
Individual instruction at bare cost of ma- 
terials used. 50c in stai. ps brings valuable 
welding lessons post p..d and full particu- 
lrs obart Welding School, Box P-132, 
Troy, Ohio 
GOOD ‘used’ educational books on all 
subjects bought, sold, rented, exchanged. 
Satisfaction guaranteed. Complete details 
and 84-page illustrated bargain catalog 
Free. Write elson Company, 500 Sher- 
man, Dept. A-203, Chicago 
“UNCLE Sam’ jobs! $105-175 month. Big 
opportunity. Men—women. Prepare im- 
mediately for examinations. Full particulars 
Free. Write today. Franklin Institute, Dept. 
T31, Rochester, Y 
RADIO engineering, broadcasting, aviation 
and police radio, servicing, marine and 
Morse telegraphy taught thoroughly. All 
expenses low. Catalogfree. Dodge Institute, 
500 Monroe, Valparaiso, In 
LEARN Telegraphy! Splendid opportuni- 
ties now prevail. All expenses low. Cata- 
log free. Dodge Institute, 501 Monroe, 
Valparaiso, Ind 
DEFENSE Industries want inachinists, 5 
lessens 50c; practical training course 
one textbooks, $1.00 \ Service, 
2nd Drive, Flushing, Y 
RADIO Communications courses qualifying 
for all Federal licenses. Home study and 
resident courses. American Radio Institute, 
1123 Broadway, New York, N. Y 
COLCHICINE—Evolution chemical creates 
new. mutant plants. Illustrated booklet 
plus Exveriments magazine, 25c, Questop, 
Wellesley, Massachusetts 
CLINICAL Laboratory Technic taught in 
your own home. Practice outfit supplied. 
Bulletin free. Imperial Technica! Institute, 
Box 973-B. Austin, Texas 
DRAPTING, Trigonometry and Slide Rule 
courses. Each $1 complete! Write Giles, 
Dept. PS-2,. 1326 Myers, Burbank. Calif 


BECOME Mentally Superior! Two books 
25c. Popchem, 6204-N Hermitage, Chicago 


ENGINES, MOTORS, ETC. 


WINDING Data, 225 motors, single 
three phase, $1.00. Motor Data, 
7631, Kansas City, Mo. 


_FARMS, OTHER REAL } 





and 
Box 





ESTATE 


SEE the Highlands of Louisiana where 

winter brings no idle acres. Choice cut- 
over land at low prices with terms. Send 
for descriptive book without obligation. 
Long-Bell Farm Land Corporation, R. 
A. Long Bidg., Kansas City, Mo 


GOOD Farm Bargains. Washington, Min- 
nesota, Montana, Idaho, Oregon, North 

Dakota. Dependable crops, favorable cli- 

mate. Write for literature, lists describing 

typical farms. Specify which state. J. W. 

Mint 120 Northern Pacific Ry., St. Paul, 
nn 


$500 SECURES mountain farm—30 acres, 
20 tillable; substantially-built 12-room 
dwelling. 3 barns. garage, poultry house; 
“giveaway” at $1000; page 25 Big Catalog. 
Write for Free copy. Strout Realty, 255-ZB 
4th Ave., ¥Y. Cc 


ORLANDO, Florida. 5 acres on main high- 

way; good fruit and vegetable land: easy 
terms; free booklet. Department X, Box 
1944. Orlando. Florida 


40 ACRES, near White River “unimproved: 
poultry land, $190; $5 down, $5 monthly 

Free list and Teeeans Hubbar 

Grossman Bidg., Kansas City ans 


FIELDGLASSES, TELESCOPES & 
MICROSCOPES << 


LENSES. Build your own telescope, field 
glass, microscope, riflescope, etc. Assort- 
ment of fifteen lenses—$1.00 postpaid. 
Thirty lenses-—$2.00. Sixty different lenses 
$5.00. Slightly chipped on edge. Satis- 
faction absolutely guaranteed. American 
Lens Company, 1313-S Vine Avenue, Park 
Ridge. Illinois 
TELESCOPE Bargain: 5 power, leather 
case. Send $1.00. Tracey Laboratories, 
Evanston, Illinois 


FOR THE HOME 


PLYWOOD patterns and color schemes for 

novelties, ornaments, gifts Home or 
lawn. Three assorted, 25c. Roni Studios, 90 
Parsons Bivd., Whitestone, N. Y 


__FOR INVENTORS 


Ii(VENTORS: | Take first step toward pro- 
tecting your invention—withovut obliga- 
tion. Write for Free ‘‘Record of Invention” 
form for establishing date of invention, 
and Free ‘‘Patent Guide for the Inventor’’ 
—telling about confidential search service; 
how to sell inventions; convenient pay- 
ment plan. Send for ‘Patent Guide’’ and 
“Record of Invention’’ form today. Clar- 
ence A, O’Brien and Harvey Jacobson, 
Registered Patent Attorneys. 32A-A Adams 
Building, Washington, D. C 
PATENT Your Idea! Write immediately for 
two free illustrated books, ‘‘Patent Pro- 
tection’’ and “‘When and How to Sell an 
Invention’’. 68 pages of valuable informa- 
tion for inventors. No obligation. Address: 
Victor J. Evans & Co., 742-A Merlin Bidg., 
Washington, D 
INVENTORS—-Delays Are Dangerous—Se- 
cure patent protection now. Get new Free 
k, ‘Protect, Finance and Sell Your In- 
vention."’ McMorrow & Berman, Registered 
Patent Attorneys, 143-H Albee Building, 
Washington, D. C. 














INVENTORS—Need ideas? I have Ideas 
but lack mechanical ability; so will sell 

detailed descriptions of ten original. 

practicable, invention ideas for $1.00. Box 

. Denver, Colo. 

INVENTORS: New military and commer- 
cial inventions urgently needed by manu- 

facturers, Write for particulars. Chartered 

Institute, Dept. 3-A, Washington, D. C. 

COLCHICINE—Evolution chemical creates 
new, mutant plants. Illustrated booklet 

ue Experiments magazine, 25c. Questop, 
ellesiey, Massachusetts. 

CASH for practical ideas and inventions. 
Mr. Ball, BB-9441 Pleasant. Chicago. 


FORMULAS, PLANS, ETC, 


AUTHENTIC Formulary 924 pages (illus- 
trated). 10,000 Money making formulas, 
recipes, instructions, substitutes. $1.75 post- 
paid or C.O.D. (Foreign, $2.10). Catalog, 
3c. Adams Brown, Chestnut Hili, Mass. 
formula, 
or process cessful! i described, 
ul! Information 

Pittsburgh, 











ABSOLUTELY any and every 

analysis, 
$1.00. Guaranteed success 
— Institute, Box 872! 


money- 


FORMULAS—All kinds. Latest 
Park 


makers; literature Free. Kemix, 
Ridge, Tl. ie ath t 
GASLESS Gas! Quickly. easily compound- 

ed. Formula, 25c. Dueffey, Covington, Ky 

HEARING AIDS & REPAIRS 
HEARING Aids Repaired. Quick service. 

Wholesale, retail guaranteed. Marshall 
Brown, 19 East Congress Street, 
Illinois 








HELP WANTED _ : 
PROFITABLE, dignified business for high 
grade, 
tailin 
manufacturer 


Rawieigh Products direct from 
to consumer, Every home 
your market. Large repeat orders. A few 
openings nearby. Write Rawleigh Co., 
Dept. A-65-PSC, Freeport. Ill 


WRITE for free fabric samples amazing 

stainproof tablecloths. Clean with damp 
cloth. Require no ironing. Beautiful pat- 
terns. Look expensive, long wearing. low 
priced, Commissions big. Also complete 
dress line. Melville Company, Dept. 3435, 
Cincinnati, Ohio 


CALL on friends with ¢ 
sortments; Easter, Birthday, other oc- 
casions. Personal stationery; gift wrap- 
pines, Big profits. Experience unnecessary 
amples on approval. Wallace Brown, 225 
Fifth Avenue, Dept. S-35. New York. 


HIGHGRADE SALESMEN 


ADVERTISING Book Matches. America’s 

largest manufacturer of Union Label 
Book Matches. Fast selling line. Large 
sales producing kit. Sample matches. Com- 
plete cut catalog. 17 color combination 
makes selling easy. Commission in advance. 
Superior Match Company, 7530 Green- 
wood Ave.. Dept. P-1, Chicago 


SALESMEN! People will need food medi- 
cines and other Rawleigh necessities. No 
priority to put you out of business. Sell 
Rawleigh'’s well-known necessities. Good 
nearby route open. Write today. Rawleigh 
Co., Dept. A-151-PSC, Freeport, Ill 
YOUR ad in this Classification will reach 
productive esp for your products 
or services. Cost is low! Rates on request. 
Popular Science amon 353 Fourth 
Ave., New York. N. 
HOBBIES, CoOL. LECTIONS 
MEXICAN | glass miniatures. Plant, 25c. 
Ten different animals, $1.00. Hobby cata- 
logue, stamp, Quivira Specialties, Winfield, 
Kansas 
BEAUTIFUL Jewelry Stones removed from 
rings, etc. 100 assorted $2.00. Lowe's, 
Box 311. St. Louis. Mo 








Chicago, | 


industrious men and women re- | 


greeting card as- 


LEATHERCRAFT Headquarters. Leather, 
tools and instructions for you to make 
most anything in leather. Also archery and 
wood we supplies. | ten cents for 
catalog. Cc. rson Co., 180 No. Wacker 
Drive, tichente. Ill., Dept. 180-8. 
PROFITABLE Workshop Project. Build— 
sell coffee-mill novelty table lamps. Com- 
plete plans, instructions, drawings with 
hoto, 25¢ tpaid. Woodcraft Service, 
lainview, innesota. 


LEATHERCRAFTSMEN: Send 10c for 
handbook and catalogue of tools and sup- 
lies. E. A. Sweet Co., Inc., Leathercraft 
ivision S-30, 148 State St., Binghamton, 

N.Y 





GET Free leathercraft instruction m- 
phiets, prices of leathers, tools, projects. 

Fascinating Hobby. Make gifts. Leather 

samples 5c. Wilder & Company, 1038 Cros- 

by, Dept. A-1, Chicago, Ill 

TO get more business, advertise your proj- 
ects for Home Craftsmen in this column. 

on request 


Cost is low. Details °o 
11th floor, 351 


Kelly, Classified Adv. Mgr., 
Fourth Ave., New York | City. TONS ae 
MAKE beautiful novel Xmas gifts for moth- 
er. sister, sweetheart. Complete kits, 25c 
to $1.00. Roni Studios, 90 Parsons Boule- 
vard, Whitestone, Y 
OIL Burner—Newly improved idea. “Easily 
built from scrap parts. Burns used 
crankcase oil. Details free. Nelson, Hoyt 
Place, Jamestown, N_ 7 . f 
INCENDIARY bomb and fire pump easily 
made of simple material. Complete plans, 
10 cents postage paid 966, 
University Center Station, Cleveland, Ohio. 
BUILD Modern Furniture. 
dimensioned drawings for making an 
assortment of sixty articles, $1.75 postpaid. 
Woodcraft Service, Plainview, Minnesota 
1000 TELUHOW Plans. Homeworkers of 
all ages. New illustrated catalog 10c. 
C. King. E. Kingston H 
KNOCKDOWN cedar chest. lumber, veneer. 
Illustrated catalog, 10c. Giles-Kendall 
Co.. Decatur, Alabama 


INVENTIONS WANTED 


INVENTORS: Have you a sound, practical 
invention for sale, patented or un- 

patented? If so, write Chartered Institute 

of American Inventors, Dept. 3-C, Wash- 

ington, D.C 

CASH for Inventions—Patented, un 
ented. Mr. Ball, BC-9441 Pleasant, 

cago 


pat- 
hi- 
INVENTORS! Have you good, patentable 


idea? Write—Mr. Metzler, 11 West 42nd, 
New York 





JEWELRY 


ZIRCON Diamonds, beautiful, inex 
wn Free. Box 388 206, Wheeling, 





MACHINERY, TOOLS & SUPPLIES 


BUILD your own milling machines and 
shapers from Lewis castings. Many small 
shops now handling War Sub-contracts use 
these Lewis tools, Never a complaint on 
quality, design or price. Send 10c for cata- 
log listing 24 items. Lewis Machine Tool 
Company. P. O. Box 116, Sta, A., Depart- 
ment S 25, Los Angeles. Calif 
STEEL beam trammels for draftsmen, en- 
gineers, metal workers. Circular free. 
Clair Company, Box 92, Blythebourne Sta- 
tion, Brooklyn. N.Y 
GRIND Drills Like 
for Bench Grinder. 
$11-A East 31. Kansas City 


~ Attachment 
Pactory, 


. Factory: 
Cheap. 
Mo. 


RECLAIM dull and broken drills with Nu- | 


Way Drill Grinder. Circular free. Trac- 


tor-Lite-Mfg. Co., Spirit Lake, Iowa 


BUY for cash South- Bend Lathe. Ainea- | 


land Aircraft Inc., 25-17 43rd Ave., 
SR 4A 





HOBBYISTS—Nime, address, 
ed, 10c; three times, 25c; sample, 5c. 

Charlotte 'Klings,- Blue Island Tilinos. 

20 DIFFERENT cactus ‘plants s postpaid, $1. 
Eulalia Turner, Azusa. 


HOME caarteiann 


28 LAWN Ornament patterns 25c. 

tterns: 15”-20" high; Dutch girl, 
Dutch boy, pirate, bull terrier. Mexican 
girl, Mexican boy, dwarf, penguin, flower 
girl, 10c each; 3 for 25c. 25 Novelty pat- 


hobby list- 





terns, 30c. All 62 full size patterns $1.00 | 


i. a7 Strother, Box 383-EC, Belington, 
a * 





CATALOG:—Patterns plywood novelties. 
Lawn ornaments, silhouettes, letters & 
numerals. Decal transfers, handy hand 
tools, new power sander. Other lines. 500 
articles finely illustrated. Write today. 
Wo-Met Shop, Ashburn, Georgia. 





| cards, coins. 


Other | 


items. 


MAGIC TRICKS, PUZZLES, 
JOKER NOVELTIES 


500 TRICKS you can do, only 10c! Brand 

new tricks for ket, rlor, stage, with 
thimbles, balls, > a. 
epparese, books, illusions. Send 
Douglas’ famous book of 500 Tricks. Doug- 
las Magicland, Dallas, Texas. 


WORLD'S largest professional magic shop 

keeps you in touch with latest tricks. 
To receive mailings send 25c for 1943 cata- 
log. Holdens, P-220 W. 42nd St., New York. 


Instructions— 


nsive. | 


HOLLYWOOD Special! Magicians button, 
catalog, ghost illusion and free trick for 
. Magic House of Charles, Box 8885, 

Hollywood, Calif. 

AMAZE Audi ! B Prof: 1 
Magician! Dollar Trick, Catalogue, Cir- 

culars, Dime' Nelmar, 2851 Milwaukee, 

Chicago. 

LEARN Ventrijoquism. Free 
State age. Fred Maher, 1701- 

Detroit, Mienigan 


LEARN ate, 
Harry V. ims 
Ohio. 
BE a Magician. Large professional n magic 
catalog of latest tricks, 25c. Ireland, 
F-109 North Dearborn, Chicago 
MAGICIANS’ headquarters. 216-pag aa 
ustrated catalog, 25c. Kanter’s, é: “131 


walnut Philadelphia. 
MANUFACTURING 











articulars. 
Casgrain, 





righted trick Free. 
x 1704, Cleveland, 











MODELS, small lot manufacturing, metals, 
plastics, etc. Milburn, Burlington, Ken- 
tucky. 

MINERALS & PRECIOUS STONES 


DO you know ores? 24 beautiful mineral 
specimens. Gold, manganese, copper, etc. ; 
each identified. Postpaid one dollar Arizo- 

na Mineral Specimen Co., Cherry, Arizona. 


FASCINATING minerals. 52 ‘labeled speci- 
mens, $1.25. atalog, = Scott Lewis, 
2500 Beachwood Dr ollywood, Calif. 


MISCELLANEOUS 


MEDICAL Laboratory Technicians in great 

demand. We train you in your spare 
time, in your own home. You can practice 
while studying. Write for free ey 
Imperial Technical Institute, Box 97 
Austin, Texas. 
MILITARY | jewelry—Army, ~ Navy, Coast 

Guard, Marine insignia. Choice 1 and 1 
service pin, $1.00. Service, Warden Ban- 
ners, Pennants of all descriptions, 50 cents 
each. Money back guarantee. Act Fast. 
S. Hoffman, 929 Locust St.. Phila 


DEFENSE gg your hair gets dirty 

and greasy, ieen-Hair’’ shampoo is 
meant for you. A oo cleaner, soapless 
and oilless. Trial size, 25c. Aurora bora- 
tories, Box 8, Union Citv. N 














Good hearing without 
No drugs. Relieving 
Sta. C, Vancouver, 


DEAFNESS. Why? 
mechanical aids 
deafness. Johnston, 

Canada 


SENSATIONAL, Thrilling! Mexican-Cu- 
ban, art. pictures, books, miscellaneous. 
Sampies, iists, 50c, Jordan, 135-L Brighton 
St.. Boston. a Bes é 
VACUUM cleaner dust bags, brushes $1.50. 
Seraver attachment sprays paint, in- 
sectici lacquer, $2.45. Literature 10c. 
Vacuum, "Box 81, Clifton, N. J 
ASH trays with golfers, drunks, tramps, 
i 5” high. 
h, postpaid. Marion Studio, Box 
242. Meriden. Conn. allie i? ee 
SAVE fuel. More heat from oil or coal 
stove with less fuel. Simple, no expense. 
Write Jankas, 1901 Canalport Ave., Chi- 
cago 
NEW, plastic name plate desk signs Sunk- 
en letters ‘>, 34, 15g inches high. Desk 
Sign Shop, Wyandotte, Mich, 
HEATING costs cut 507!!! Guaranteed. 
Sworn statement, circulars 10c. Rosen- 
zweig, RR10b12. Cincinnati 


MAKE a gallon sun tan oil for 400; “same 
as ee guards use. Recipe, G6. W., 
376 W. “‘G"’ Boulevard, Detroit, t. Michigan: 


MAKE pants creases last longer. Formula, 
uarter. Premier System, Box 1608-S, 
Hollywood, California. _ eae? at 
DESCRIPTIVE photos; 100 address 25c. 
Specialties. Morrelle, 130.-Nob State, Chi- 
cago 
RECEIVE mails, magazines, samples. Your 
name in numerous mailing lists 10c. 
Howard. 396 Broadway, New York 
FREE literature how to locate buried 
treasure and minerals. Fisher Labora- 
tory, Palo Alto, Calif. 


CONQUER illegal coin machines! Particu- 
lars, 3c stamp. Devereaux, Box 212-P, 

Battle Creek. Mic 

SNAPPY cartoon ‘booklets. 7 for 50c 
Charles Torian, Hampton, Virginia. 














MAGIC tricks, apparatus, illusion plans, 

joker’s novelties, luminous paints and 
Catalog. 10c. Mac’s Magic Shop, 

506-B-Main, vi. Worth, Texas 

MAGICIANS’, Gamblers’ | secrets ; exposed, 
Cards, Dice. Punchboards, Slot ert 

Gotales 10c. Book Co., Box 671, St. Louis 
0. 





MODELS & MODEL SUPPLIES 


SHIP model kits and fittings. Complete 
line Fisher model yacht equipment. All 
Boucher, Pisher, Marine Model and Ideal 
Kits, fittings and blueprints at catalog 
—~ Most complete stock in New Eng- 
nd. James Bliss & Co., Inc., 220 State St., 





' Boston, Mass 








p Mod 
Maki: 


s 
Mode! 
Gailleor 
$i.¢ 


F 


0! Dept. 
Ave 


rated Ca 


ylete Illust 
Model Railr 
hed. Send 5c for ma 
A 


t 
€., Dept. 801, Brox 


RAI yh. 


HO 48 page 
kee Ww 
MODEL 
ga 
al, d 
PLYING 
Oak ‘ 
SHIP 
re 


MODEL 


piete 
New Jer 





MONEY MAKING OPPORTUNITIES 
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DEVELOP v 
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16MM FILM 

Pence 
Michiga 
BRI NGS 


or 
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ART Sut ts (Catalogue-Sample 1l0c) 


Midwest Cine Sh Hannibal, Missouri 
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ENTION Ls r le dealer 


* 

lustra Pic 
MUSIC, MUSICAL INSTRU MENTS 
MUSIC composed to words. Rhyming pam- 
phiet on request. Phonograph recording 
rompleted song. Send poem. Keenan's 
Dept. PS, Box 2140, Bridgeport, 





SONG Poer fanted: Write for ree bx 0k - 
et outlinin ir opportunit nited 
M Corporation, Dept. 31 
aia i 
LEARN Swing piano! Postal brings free 
folder. Christensen, 465 Kimball Hall, 
Chicago 
WANTED—Piano accordi 
m. Send description 
Chaton,. 600 Blue Islar 
WANTED! Ly rics melodies for song We 
arrange, p blish, sell. Superior Song 
Studio Pas: N. J 
OLD COLD. WATCHES, PRECIOUS 
STONES 


‘Sal er = In- 





GOLD $35.00 Ounce—Mail old gold teeth, 
diamonds, jewelry, watches—receive cash 

by return mail. Satisfaction guaranteed. 

Free information. Dr. Weisberg’s Gold Re- 

Seas Co., 1500-B Hennepin, Minneapolis, 
inn 





PATENT ATTORNEY 


INVENTORS: Take first step toward pro- 
tecting your invention—without obliga- 
io Write for Free Record of Invention 
form for establishing date of invention 
and Free ‘‘Patent Guide for the Inventor 
telling about confidential search service; 
how to seli inventions; convenient pay- 
ment plan. Send for ‘‘Patent Guide” and 
“Record of Invention” form today. Clar- 
ence A. O’Brien and Harvey Jacobson, 
Registered Patent Attorneys, 32B-A Adams 
Building, Washington. D. C 
INVENTORS: Before disclosing your in- 
vention to anyone send for Form ‘‘Evi- 
dence of Conception Schedule of Gov- 
ernment and Attorney's Fees’’ and instruc- 
tions. Sent free Lancaster. Allwine & 
Rommel, 413 Bowen Building, Washing- 
ton, D. C. 





PATENTS Se red. Two iable bookle 

Ps and When and 
ventior together with 
ce of Invent 
rite immediat ely to experienced 


ion form 


atent cou tor « 
741-A Merlin “Bide Wa hin 
INVENTORS—Dela) 


INVENTORS: Send for free copy my 72- 
page book on patents. Reasonable terms 
Prompt action. Confidential, personal serv- 
ice. L. F Randolph, Dept. 340-A, Wash- 
ington, D 
INVENTOR’S Guide’ free, containing 
100 mechanical movements, information 
about patenting, selling inventions. Frank 
B. Ledermann, 154 Nassau St.. New York 
PATENTS—Booklet free. Highest refer- 
ences. Best results. Pr ptness assured 
7 ent Lawyel 639 
D.C 
Blank 





PATENTS _ - 

INVENTORS: Foresighted manufacturers 

already planning post-war sale of new 
non-r ary products. If you have a useful 
invent patented or unpatented. e 
Chartered Inst te of — oo Inventors, 
Dept. 3-B. Washington. D 

PATENTS FOR ar E 

SALE or Roya Pater 
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ATTRAC r 


sub-con 
you what 5 
) 


ve Power is available to 
ti Thought Studi P. O. Box 

Greendale § tion orcester, Ma 
DELFA Super Fatted Skin 
rough, chapped and i: t skin o1 
hands and face or your mor Ideal 


Cream relieves 


Christmas gift. Large 4 oz. jar sent post- 
paid upon receipt of dollar bill. The Olana 
Company, 3956 Avondale. Chicago 
PSORIASIS Sufferers: Pixacol, used only 

as directed brought relief when 
everything else failed. Applied externally 
dries quickly, conver = oak regular $1 
bottle without inv in cent! Write 
Pixacol Lab., Box 1298 Cleveland, Ohio. 
GET what you want the Telepathic way! 

Don't wait for free booklet but send 

Now for 5 Mental-Magic Lessons with 
personal instruction and immediate Guild 
yarticipation. Atlantean Telepathic Guild, 
30x 582B, Harrisburg, Pa, 





WIN prize money: Booklet, ‘Successful 
Contesting’’, shows how—i0c, tpaid. 
Bulletin listing $100,000.00 prizes included. 
World Publishing, 4515-L Cottage Grove, 
Chicago. 
RAZOR Production Curtailed! Your blades 
must last longer! Special sharpener gives 
more, smoother shaves each blade—all 
types, 50c penpals, Hahn, 645 Bergen 
Ave., Jersey City, N. 
CATARRH a 5 have a wonderful 
remedy for relief from catarrh and head 
colds. Send 25c for formula. Make it for 
whole spent P. Bannon, 826-W. Magnolia, 
Louisville, Ky. _ aS 
BUY wholesale; sell razor blades; tooth 
Paste; shaving cream; personal needs; 
etc. Free catalog. Keystone, 72 Fifth Ave- 
nue, New York, New York 
NEW washable sanitary money belt worn 
next to body. Adjustable. Protects your 
valuables. $1.00. Postpaid. Busch Belt, 
2405 So. Karlov, Chicago. t 
MILK Diet At Home—For stomach ulcer, 
colitis, acidity, nerves. Directions and 
Shasta Culture, $2.50. Box 127, Redwood 
City, Calif : 
LOWEST prices blades. 
personal needs. Free details. 
ucts, Buffalo, N. Y. 
HOW to become prea" Free information. 
Kay Kay, 129 W. Third St., Los Angeles, 
Calif. 
SONGWRITERS, write for free booklet, 
Profit Sharing Plan. Allied Music, Dept. 
68, 204 East Fourth, Cincinnati, Ohio. eo 
HERBS—The proven blood cleansers, re- 
move excess acids, mucus. Ask folder. 
Herb Center, 1334 F St., San Diego, Calif. 
WOULD you like your eyesight improved 
and discard glasses? Send 25c for full in- 
structions. L. F. Neer, Lake Worth, Fla. 
SOCIAL magazine, photos, addresses 25c; 
year $1.00. Western Agency, 
Hill, Los Angeles 
1 50c inhaler sent to you prepaid for 35 
cents. B. L. Halter, Duncannon, Pa. 
GENERALS or Critics, who's right? 10c 
a copy. Donn Lewis, Mandeville. La. 


PHOTO FINISHING 


TIE and wrap rolls securely. Do not mail 
in ordinary envelopes. Address plainly. 


FREE 8” x5” enlargement—no extra cost. 








rubber sundries, 
Star Prod- 








Thrifty Dan the Camera Man will send | 


you one doubleweight, portrait uality 
8°x5” enlargement—absolutely free of extra 
cost—if you order another 8x5” enlarge- 
ment—for only 15 cents. You get two en- 
largements for 15 cents, Made from your 
negative. Send stamps or coin. Satisfac- 
tion guaranteed or money refunded, Im- 
mediate service. No waiting. No red tape. 
Offer limited, one to person. Thrifty Dan 
the Camera Man, Dept. 200, Grand Rapids, 
Mich 
35mnr. ARGUS, Leica, etc., (except **‘Mer- 
cury’’) 36 exposure rolls, fine grain de- 
veloped (Eastman DK-20) and beautifully 
enlarged to 3” x 4” glossy prints, 90c. Car- 
tridge reloaded with Eastman Plus X, 35c. 
18 exposure rolls, 55c, reload 20c. Films 
permanently protected by revolutionary 
Cryolyte Process. 24-hour service. Satis- 
faction guaranteed. Free mailing bags, 
sample print. Photo Contest! Valuable 
Prizes! Write Technifinish Laboratory, 641- 
645 Brown St., Dept. 673, Rochester, N.Y. 


DOUBLESIZE Prints. Your roll developed 

and 8 doublesize prints 25c; from 116 or 
120 size negatives you receive 4x6 inch 
prints. All other size negatives printed in 
proportio... 16 exposure rolls §0c: 12 ex- 
posure ro. is 35c. Reprints 3c each. ‘Our 
Guarantee,."’ Everlasting Hi-gloss Finish, 
Overnight Service. Pacific Photo Service, 
Box 666, San Francisco, California. 


READY-TO-FRAME pa Enlargements, 5c! 

Hand colored 20c—from your negative. 16 
reprints your negative, 25c. Kodak roll 
developed with 16 guaranteed deckled-edge 
Velox prints 25c! 36 exposure 35mm, roll 
developed, Vaporated, enlarged to 3x4, 
$1.00. 3x4 reprints, 3c each 
Service! Free mailers! American Studios, 
Dept. 511, LaCrosse, Wis. 


BIGGEST $1.00 value in 35MM _ finishing 

today. 36 exposure fine grain 3'4x4' en- 
largements; deckled, embossed margin and 
date. Eighteen exposures 75c; sixteen ex- 
posure splits 55c. Free mailers. 8 exposure 
rolls in beautiful, deckled contact finish 
with embossed wide margin, 25c. Mailbag 
Film Service, Box 5440A, Chicago 


OIL « coloring photographs a iegeinating 

hobby or profitable business. Learn at 
home. Easy simplified method. Previous 
experience unnecessary. Send for free in- 
formation and requirements. National Art 
School, 1315 Michigan, Dept. 1722, Chicago. 








815-S¢ | 


Immediate | 





FINER Finishing Specials 25c. Eight expo- 

sure rolls developed, with two prints of 
each or one enlarged iy it of each nega- 
tive. Genuine nationa Moentone 


Moen Photo Service, 200 Moen Bidg., 
Crosse, Wisconsin. 


REPRINTS 2c each, 100—$1.50. 6 or 8 ex- 
posure rolls developed 2 prints each ex- 
posure 25c. 36 exposure 35mm, rolls fine 
re enlarged prints $1.00. Mailing bags 
Mercury, B-109 North Dearborn, 
Chicago. _ 


16 OVERSIZE " Deckledged prints and two 
enlargements, 25c, Owlphoto PS2, 
Weatherford, Okla SS TS 
PHOTOSTAMPS $1.00 a hundred, Idas, 
82-29 60th Road, Elmhurst, New York, 


POULTRY & SUPPLIES 














POULTRY Pays Many—Let America’s lead- | 


wate you. Newest 
Questions an- 
25c; five years 


ing poultry magazine 
ideas, successful meth 
swered free ne year only 


+ on Tribune, Dept. 23, Mount Mor- 


Tis, 


REAL profits from “poultry can n be : yours. 

Oldest and Best Poultry Journal will help 
you for less than 3c month. Only 25c year. 
5 years $1.00. Coin or stamps. 
Poultry Journal, 530 So. Clark, Chicago. 


PRINTING, MULTIGRAPHING, 
MIMEOGRAPHING, LABELS 


POPULAR Science readers need and buy 
all kinds of printing. Advertise your of- 
fers in this column for extra business. Rate 
a word. Classified Section, Popular 
York City. Monthly, 353 Fourth Avenue, New 
ork Cit 


500 8'px11 HAMMERMILL Letterheads and 

500 6°, White-Wove envelopes, printed 

zone copy, $4.50 pore aid. Box 
423-P, Greensboro, . 


CLASSY printing es produced. 
Quick deliveries. Samples. Sicocan, 6348 
Windham, St. Louis. 


200 PERSONAL letterheads 
velopes, $1.50 Snare: 

Street, Painesville, Ohio 

HAMMERMILL letterheads. envelopes, any 
color. 39 type styles, Free particulars. 

Woodruffs’, 217-D4 Lewis, Duluth, Minn. 


1000 6x9 CIRCULA™S—$2.95. All kinds 
printing. Sample... Reporter, Chelsea, 
Oklahoma 


125 8')x11 LETTERHEADS and 125 en- 
velopes neatly printed, $1.25. John Fer- 
reira, 220 Almy St., New Bedford, Mass. 


100 8'>x1l1l eee letterheads and 100 en- 
velopes, 00 postpaid. Benneville, 907 
West hg Philadelphia. ah 


125 VICTORY letterheads, envelopes, both, 
$1. Courier, West Liberty, Kentucky. 


PRINTING OUTFITS & SUPPLIES 


= your own cards, stationery, circu- 
jars 
rules furnished. Print for others, 
profit. Junior outfit $8.25; Senior outfits 
$17.38. Details free. Kelsey, Inc., T-8, 
Meriden, Conn. 


PRINT at home. 10c will bring a complete 
catalog of presses, ty and supplies. P. 

Peiffer Company, 4 Columbia St., New- 

ark. N. J 

HAND presses. 
stamp. Bradshaw, 

cago. 








Drew Press, 


and 100 en- 
48 Stockwell 











Send 


Complete suppl es. 
Chi- 


3214-S Huron, 


INEXPENSIVE 6x9 Prin? ing Press. ovate 
a 


Free. Novelty Shop, Downsville, 


PRINTING Presses, Type, Supplies. Lists 
3c. Turnbaugh Service, Loysville, Pa. 


PROFITABLE OCCUPATIONS 


MECHANICALLY Inclinéd Men—Own and 

operate general Appliance Repair shop. 
Complete, illustrated course shows you 
how, Welding, Refrigeration, Motor re+* 
pair, How to get business, etc.. all phases 
covered. Free ,iterature. Christy Supply, 
Dept. 1024, 2835 N. Central Ave., Chicago. 


$40.00 WEEKLY, Made growing mush- 

rooms, Fresh, Dried. Dominion Patent 
331583, free spawn. North American, 169Y 
Yonge. Toronto, Canada, 


$5000 FROM Half Acre! Growing Ginseng. 

Seed, contract supplied, Particulars 10c. 
Associated Growers, t. 12, St. Norbert, 
Manitoba. 


RAISE Highly- y-Profitable “Angora. ‘Rabbits. 

Multiply fast. Wool brings $6 pound. 
Plenty markets. Particulars free. W. 
White, Beaverton, Mich 








Enamel Pinish. ——-{ quality’ since 1658. | Supreme, Precisi 


American | 


advertising. Save money. Simple | 
nice | 


RADIOS. SUPPLIES & INSTRUCTION 


BEST cash prices for Oscilloscopes, V.O.M.s. 

Vacuum-tube Voltmeters—RCA, Hickok: 
on, or ouvert makes. 
0-1 Sithcwmeten’ and 0-10, 0-25 
AC or DC Ammeters, 3- inch ‘an. Also 913, 
807, 1852 and etc, power tubes which 
have been slightly used. Idle test_units and 
meters are needed for the war effort. Help 
train thousands of radio personnel by sell- 
ing your equipment now, Ship for liberal 
appraisals to Allied Radio Corp., Dept. 
7-A-C, 833 W. Jackson, Chicago. 





BRAND New Radio Book! Build and 1 repair 
your own portable, F-M receiver, radio- 
phonograph or short-wave set with hel 
Everybody's Radio Manual, 256 pages. Only 
$1.00! Dept. C-122, Popular Science, 353 
Fourth Ave., New York. 
REVISED plans 18 Crystal Sets (SW rec- 
ord 5300 miles), with ‘‘Radiobuilder’’— 
year, 25c. Laboratories, 1406-T 77th Ave- 
nue, Oakland, Calif. 
RADIO Service men and experimenters 
send for our giant radio catalogue. Save 
dollars. United Radio Co., (1000-V), New- 
ark, N. J. 








RARE COINS 


FREE! Foreign Coin, banknote and large 
50-page illustrated coin catalogue to ap- 
ey service applicants. Send 3c postage. 
to $20 cash paid for Indian head cents. 
All dates wanted. Buying — 10c. Tatham 
Coinco, Springfield-D50. 
WE buy Indian Cents, T—¥ Cents, and 
Old Rare Coins. Send 10c today for 1942 
Catalogue of prices we pay for all U. 8. 
coins. American Rare Coin Co,, Dept. 4, 
Transportation Bldg., Chicago. 
WILL pay to $350.00 for certain dimes. 
Nickels $500.00. Cents $800.00. Over 1000 
quotations. Catalogue 10c. Allan Appell, 
Sedalia-6A, Missouri. 


WILL pay 10c to $10.00 each for certain 

Lincoln Pennies! Illustrated catalogue, 
10c. Federal Coin Exchange, 12-PS, Co- 
lumbus, Ohio = 
COMMEMORATIVE $'2s. Columbian, Lin- 

coln, Stone - a, Long - Island, 
Cleveland, $1.00 each. Illustrated cata- 
logue 10c. Norm Shultz, Salt Lake, Utah. 


10 INDIAN Head cents, different dates, 

wr pricelists, 35c. Schultz, 1053°4 Rich- 
. Cincinnati, Ohio 

wa Tanke all Indianhead | pennies. . Com- 
plete catalogue .0c, Waltman, 398 Broad- 

way, New York pais PY. 

$5, $10, $20 CONFEDERATE Notes, 25 cents 
each. Beffel, Box 37, Ottawa, Ill. 

RUBBER STAMPS 


3 LINES 30c; Cushioned, indexed. 35c; 
Signatures, $1.50, Printrite, Wauwatosa, 
Vis. 








i LINE 15c; additional line 10c. National 
Rubber Stamp, 56 West 45th, New York. 


ONE line 15c, 2 lines 25¢c, 3 lines 35c. Ex- 
cello, Box 500, Shreveport, Louisiana. — 

CUSHIONED, 3 lines 35c; signatures, $1. 50. 
Federich Mfg., East Pittsburgh, Pa. 


SONGWRITERS ee 


WANTED. Poems, to be set to music. Sub- 

mit for consideration. Transcription rec- 
ords made. Rhyming Pamphiet Free. Kee- 
nan’s Studio, PS, Box 2140, Bridgeport, 
Conn. 


SONG WRITERS-—Send Poem For Immedi- 

ate Consideration and 2zthyming 
Dictionary. Richard Brothers, 144 Woods 
Building, Chicago. oT = a! 
SONGWRITERS: We offer complete serv- 

ice. Melody writing, recording, radio 
broadcast, marketing. Screenland Record- 
ers, Box 1247D. Hollywood, Calif 


SONG Poems Wanted: Write for free 2 book- 

let outlining your opportunity. United 
Music Corporation, Dept. 26, Salem, In- 
diana. v. 
POEMS “Wanted “For Musical S Setting. Send 

poem for immediate consideration. Five 
Star Music Masters, 646 Beacon Building, 
Boston. i 
SONGWRITERS: Send poems for offer and 

Free Rhyming Dictionary. Phonograph 
records made. Vonderny Studios, Box 112 

. Coney Island, N. Y. 


SONGWRITERS: _\ — for free booklet, 
Profit Sharing Plan. Allied Music Com- 
pany, 204 East Fourth, Cincinnati, Ohio. 


SONGWRITERS! Amazi ng, outstanding 
offer, Hibbeler, C15, 2157 No. Avers, 

Chicago. 

SONG Poems Wanted. Special offer. 
beneck Music Co., Kalida, Ohio 
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SONGWRITERS— Write la Free book 
' pla Song Se ~J We ae 
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UNITED 
STATES 
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Packet amps 
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é Baby head 
Victorian Airmail 
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$1.00 (Cat. Price) for lc! Tw > mint U.S.A 
cat 20¢ r 


t approval 
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SMOKY Mo 
tu 


ree 
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Box 418, 


mmemor 
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Calais 
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freshly 
Tel 1 me what countries 
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sT AMP Dealers 

i produce profita 
cost. Write for proof 
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FREE—You 
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C, Sand Hook, 
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ST United States stamp prices. Free 
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0 DIFFERENT Persia 
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Free 
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d Ap- 
prov amsutta Stamp Co 
I 


" Box 1065, 


SELL stamps. Whol 
il for $10.00. Se 
s. 55-S Reade Street 
25 DIFFERENT Portug 
100 different, 30« 
lith, Brooklyn, N 
77 MADAGASC AR Ecua 
uo. ie - ist 
Middle 
SHIPS! different 
Steamships Sailboa 
4 Gordor Box 201 
D ott yy pe 


approval 


‘New r Y 


iese Colonie 


Greece 


Mar 
Lut 


100 


3 ASSORTED Ur 
als. Utecht 1l4 
cago 
U. S COMMEMORATIVES 
Cc ‘ Rat 


ul Stamp C 


i 
Stam pe 
PENNY appro 
Scott S ce 
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Sandy. 630 Bingaman 
15,000 VARIE 7 TES 
Box 31B, W 
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WANTED—MISC ELL ANEOUS 


MERC HANDISE hortage 
highest cash prices your 
binoc ilars microsct pe 
optical or 
faction 


Se 
u ed 
dr 


can 
tools 
fic instri 


Gor don 
photograp 

>. nt € Iry 

tice Sobber 190 North Wells 


MERCURY (Quicksilver) $1.50 per 
Western Metal Co., Bloomington 





WATCHMAKERS 
Watches. Bought 

Old Gold, diamonds Catalog. 
Segal Company. Box Chicago 
WELDING, SOLDERING 


BUILD d.c. arcwelder without rewinding 

armature. Plans $1.00 each, 25 to 600 
amperes from Vehicle motors. Light plant 
generators, Automobile starter-generators. 
Welders Club, WB-3432 M-Mart, Chicago 
USE gasolir for welding and r 

Make your own torch. Instr on 
J. S. currency. Matthews Mig “Co 
Deer, Alberta, Canada 


COMMONWEALTH 
outfit complete 9.50 
3rd Ave., N, Y, C 


614 
POPULAR 


for 
Ben 


als 
) Best 
Free 
150 


price 





itting 
$1.00 


Red 


welding 
Schwarz 


electric arc 


F.O.B 


SCIENCE 





SEND FOR 
FREE 
Book!) 


LEARN ATHOME 
Be a Taxidermist 


mes a TUN, ere it Hobby, sure spare-time profits. Save 
r hunting trophies. Mount BIRDS, ANIMAL Ss 
HE ADS. FISH. TAN fursand hides. Mount com 
specimens into fine gr ». Wild-came not nex ae i. 
Easily, quickly learne« i. faves stigat 
FREE BOOK } Yes FREE. 100 pictures 
ells how YOU ~~ be ; 
Taxidermist, make a home museum, have fun ar 
PROFIT from your HOBBY, Old r 
250,000 successful stude nts. Students « 
PROFITS mountin nens for ot! 
strange FREE ‘BOOK wi ib interest and a 
Nothing like it—Send_TOD AY—this MINUTE 
for YOUR Free copy. State your AGE. 


N. W. School of Taxidermy, 3391 Elwood Bidg., 


ENGINEERING, broadcasting. avi- 
ation and police radio, servicing, 
RAD : O: marine and Morse telegraphy taught 
thoroughly. 48 weeks’ engineer- 


g course e jeretens to three years’ college radio work. School 
tefablisheds 187 All expenses low. Catalog free. 


The Dodge Institute, 503 Monroe St., Valparaiso, Ind. 


gecome AN N 
AiacRAFT DRAFTSM 


fable oct 


irn itr 


Omaha, Neb. 











RYAN AERONAUTICAL INSTITUTE 


411 LINDBERGH FIELD * SAN DEIGO, CALIF 


TENTS 


AND TRADE MARKS 
C.A.SNOW & CO. 


Registe red Patent Attorneys Since 1875 
Write for Free Book and “Certification of Invention” form 


} 427: SNOW BUILDING, WASHINGTON, D.C. 


Roraamal 
service assures 
strictest confi 
dence on all 
your patent 

P E RS oO NAL 4 ERVI Cc Eg problems. Send 
me a model or 
drawing, or 

sketch and description of your invention, and $5.00. I will make a 

search and report promptly as to its patentability and send you a 

copy of my 72-page booklet. Or, if you prefer to read my booklet 


first, write today for FREE copy. Registered Patent Attorney. 
u F. Randolph, 340-D Columbian Bidg., Washington, D. c. 


MONEY IN IN RABBITS-CAVIES 


and put you in touch with other markets. 

Catalog and copy of magazine 10c. Or send 
WE for BUY Catalog and Price List and Year's Subscrip- 
tion to the AMERICAN SMALL STOCK FARMER, 
GUTDOOR ENTERPRISE CO., 8v822, Peart! River, &. ¥. 


PATENT YOUR IDEAS 
SEND FOR FREE BOOK => 
Written by Former Member Examining Corps ( 1822-24) U.S. Pat. Off. 
CARL MILLER. Registered Patent Attorney 
Former Member Examining Coros U.S. Patent Office 


Woslworth Bidg., Dept. 13C. Hew Yorkh—Bond Bidg., Dept. 13C, Washington, B. 
JANUARY, 1943 Please mention Porutar 
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A KEY TO SHOP PRACTICE 


For Every Machinist, Tool- 
maker, Machine Operator, 
Draughtsman, Metal Worker, 
Mechanic or Student. Covers 
Shop Practice in All Branches. 


A READY REFERENCE 
Tells How to Operate and Set 
Up Lathes, Screw and Milling 
Machines, Shapers, Drill 
Presses and All Machine Tools. 


5 PRACTICAL BOOKS IN ONE! 
60 FULLY ILLUSTRATED CHAPTERS 
Covering: | lodern Machine 
Shop Practice. 2— Blue Print 
Reading and How to Draw. 3— 
Calculations & Mathematics 
for Machinists, 4—Shop Phys- 
ics. 5—How to Useslide Rule. 
Get This Information for Yourself. 
Mail Coupon Today. No Obligation 
Uniess Satisfied. ASK TO SEE IT. 
pee cn == Ff COMPLETE + PAY ONLY $1 MO. 
THEO. AUDEL & CO., 9 WEST “23rd S$ STR REET, | NEW YORK 
Mail AU ee Sy MACHINISTS $ TOOLMAKERS HANDY BOOK. Price $4 on 7 


Days Free Trial. If O, K. 1 will remit $1 in 7 days and $1 monthly until $4 is paid. 
Otherwise I will sebaas it. 


RCRINISIS 


AND TOOL MAKERS HARDY BOOK 


l600: 


ti EREEseTlSeeeneseanun wocoscecesenet PSM 


AUDELS Carpenters 


Reference 


and Builder's Guides 
4vols.56 


Inside Trade 
for Carpenters, pean iiders, me n- 
vilding Mechanice and 


aaeeneae mply 
ma 
inside Trade Information On:  (v; ceed i the FREE'C 
Flow to use the steel square—Ilow to file and set 
saws—How to build furniture—How to use a 
mitre box—-How to use the chalk line—How to use 
r = s and scales—How to make joints—Carpentera 
thmetic—Solving mensuration probleme—Es- 
tim ating strength of timbers—How to set girders 
and sills—How to frame houses and roofs—How to 
estimate costs—How to build houses, barns, gar- 
age oungalows pte.—How to read and draw 
to @&- 
cavete=lilow to use settings 12, nd 17 on the 
steel equare—How to build hoists and scaffclds— 
ekylights—How to build stairs—How to put on 
interior trim—How to hang doors—How to lath— 
lay floors—How ‘o psint 





THEO. AUDEL & CO., 49 W. 23rd St., New York City 

Mail Audele Carpenters and Builders Guides. 4 vols. on 7 days’ [ree trial. If OK. 
J will remit $1 in 7 days, end $1 mentily woti $6 is paid. Otherwise I will return them. 
No cbiigstica unless | am satisfied, 


Name 


Address 


Reference 


ce MonTHLYy 





NY 73IG 7$8O0OK ON 
THIS PAGE 


Take Your Choice 
| of these SMASHING BARGAINS! 


Everybody’s Radio Manual—Brand new! How to build 
and repair home radios, F-M receivers, portables, radio-phono- 
graphs, short wave sets, wireless record players, home record- 
ers, etc. Written in simple language with hundreds of diagrams 


that make every step easy to follow. 256 pages. Cloth bound. 
Only $1.00! 


Tinkering With Tools—Save up to 50°% by doing your own 
home repairs! Shows how to do carpentry, plastering, plumb- 
ing, painting, electric wiring, masonry, joining, shingling, 
glazing, patching, etc. How to select, use and care for tools. 
215 illustrations. 260 pages. Cloth bound. Only $1.00! 


The Home Chemist — Shows how to set up an inexpensive 
laboratory with low-cost apparatus! How to experiment with 
gases, metals, colloids, etc., how to baffle your friends with 
chemical stunts and magic, how to perform experiments in 
physical and electrochemistry! 131 illustrations. 192 pages. 








Cloth bound. Only $1.00! 
Woodworker’s Turning and Joining Manual — Every- 


thing you need to know to turn out articles that are really pro- 
fessional! How to make joints and cuts, bore and mortise, ap- 
ply fillers, stains and finishes, how to inlay and veneer, etc. 
236 illustrations. 192 pages. Cloth bound. Only $1.00! 


Wonders Through the Microscope— Hundreds of experi- 
ments you can do with any microscope! How to secure speci- 
mens of plant life, insects, bacteria, water animals, crystals, 
etc. How to build low-cost apparatus and make photomicro- 
graphs. 118 illustrations. 192 pages. Cloth bound. Only $1.00! 


Ship Model Making —All the secrets and shortcuts of real 
craftsmen! How to shape hulls, how to make rigging, sails, dead- 
eyes, blocks and fittings, how to cast small metal parts, how to 
decorate and mount, etc. Plans for Galleon, Clipper Ship and 


Racing Yacht. 162 illustrations. 192 pages. Cloth bound. 
Only $1.00! 


SEND NO MONEY NOW! 


POPULAR SCIENCE—Dept. 13 
353 Fourth Ave., New York, N. ¥. 
Send me the book(s) circlec below. (7 T enclose 
$_________ [] I will pay postman $1.00 
each, plus postage. You guarantee satisfaction 
or money cheerfully refunded. 
Radio Tinkering Chemist 
Woodworker’s Microscope Ship Models 











QUANTITIES 
LIMITED! 


MAIL 
COUPON 
NOW! 


tenn ne 





Address — 








City. State 
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se mention Porutar Science MONTHLY when writing to advertisers. POPULAR SCIENCE 





LOOK BETTER Want betrer loo king hair? Em- 
FEEL BETTER barrassed by falling dandru ff, 
ing scalp? Then try VITABRI SH, new electric 

en scalp brush that gives your scalp a vigorous 

i r t’’ in just three minutes 

lates blood supply. 

isfaction guaranteed. Write 

y r information and trial ofter. Hershey Mfg. 
ompany, 151 South La Salle Street, Chicago 


woop CARVING and “WHITTLING 
AN ARTISTIC HOBBY FOR ALL 


This new manual shows you how to do every 
kind of wood carving. How to carve jewel boxes, 
picture frames, trays, chests, furniture, etc. 
How to do chip carving, level surface carving, 
incising, carving in relief. Carving human and 
animal figures in the round completely explained 
and simplified. 256 Pages. Fully illustrated,—full 
cloth bound. Send only $2.00 and your copy will 
be sent postpaid, or order COD plus postage if 
you wish. Money back if not satisfied. 
Popular Science Monthly= Dept. 13 

353-4th Ave. New York, N. Y. 


DRAFTSMEN 
NEEDED 





Industry is clamoring for 

more draftsmen for the 

job can‘t start until plans are 

drawn. Buildings, airplanes, machines, 

guns, tanks. bridges. all start on the draft- 

ing board, so it’s no wonder that every good draftsman 
has a fine job. Yes, more draftsmen are needed NOW. The 
pay is good and the opportunities for advancement great. 


Learn at Home in Spare Time 


Begin now to turn spare hours into money. Be a draftsman, 
the connecting link between a mechanic and an engineer 
Enjoy the wonderful opportunities for promotion that exist 
now. No experience or artistic talent is needed. You don’t 
have to leave e your Bresent j job while learning. Usespare time 

—_— oe oe 


American School, Dept. | p0146, Drexel Ave. at 58th Street, Chicago, ill. 
Gentlemen: Send me FREE information covering special train- 

ing in subjects checked below. No obligation on my part. 

C2) Drafting and Design [) Electrical Engineering 
for men and women Diesel Engineering 
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REGULAR price #390 


how 
would 
your 


Just think 
much fun it 
be to have 
own enlarger, tele- 
photo lens, reflectors, 
copying stand — and 
all the other 
ment you 
out pictures 
that are really professional! 


equip- 
need to 


Now you can have all this apparatus! This big 
new book shows you how to make it yourself—at a 
mere fraction of its usual cost! Prepared by POP- 
ULAR SCIENCE'S staff of experts, “How To Make 
Your Own Photographic Equipment” makes every 
accessory so easy to build that you'll have all the 
equipment you ever wanted in no time at all! Hun- 
dreds of illustrations, working drawings and dia- 
grams simplify everything! 


YOU SAVE $1.02! 


The regular price of this remarkable book is $3.00. 
But to introduce it quickly to a large number of 
POPULAR SCIENCE readers, we have temporarily 
reduced the price to only $1.98! You save 3344%! 
Just one of the 381 money-saving ideas in this vol- 
ume can save you many times this low price! 


SEND NO MONEY NOW! 


Just mail the coupon below and pay the postman 
only $1.98, plus a few cents postage, on delivery. 
If, after 10 days’ examination, you are not more 
than satisfied, simply return the book and we'll 
gladly refund every cent you paid! 


MAIL COUPON TODAY ! 


| POPULAR SCIENCE—Dept. 13 
| 353 Fourth Avenue, New York, N. Y. 

Send me HOW TO MAKE YOUR OWN PHOTO- 
| GRAPHIC EQUIPMENT. I will pay postman $1.98, 


I 

I 

l 

| plus postage. If dissatisfied I may return book for I 
full refund, | 
| 

“| 

| 

in 

| 





| NAME 
i rrcettenintanicinaiicninss 


STATE 
(" you prefer te remit new, we pay postage. Same refund guarantees.) 
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THATS DUE TO 
THE ODD SHAPE 
AND POSITION 
OF THE WING. 
IT PERMITS 
y OPERATION : 
CLOSE TO THE 
ROLL OF THE 


ISN'T THAT 
ASTONISHING ? 
THE PLANE LIFTS 
WITHOUT BEING < 
TURNED UP INTO 

THE WIND 


YES, THE BOMB-FALL 
MUST BE DELAYED 
TO LET THESE 
LOW- FLYING PLANES 
GET CLEAR. IN THIS 
TEST, A SUPPLY LINE 

iS UNDER 
ATTACK 











. NOTE THE 
MACHINE GUNS 
ON TOP, JUDGE. 
THAT SHIP IS AS 

WELL PROTECTED 

FROM TROUBLE AS 
PRINCE ALBERT 
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JUST ONE EXAMPLE. 
RA. HAS TO BE WHAT 


OWNS, TOO — REAL 
TASTE, REAL 
MILONESS AND 


PIPEFULS 


PIPE-SMOKERS WANT) 2 A 
TO OUTSELL ALL : 
OTHER BRANDS 


OF FRAGRANT 
TOBACCO 
tj IN EVERY 
YZ, HANDY POCKET 
UZ” PACKAGE OF 
Yj PRINCE ALBERT 


EASY, SMOOTH, 
FIRM omens 
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Paper 


ToucH 


SPOT-WELDING ITS FIBERS 
GIVES IT GREAT STRENGTH 
AND RESISTANCE TO WATER 


By KENNETH M. SWEZEY 


welding” them to each other, industrial scien- 

tists now produce paper that is amazingly 
strong when wet—a property which permits it to 
compete in many uses with burlap and cloth, re- 
leasing these materials for more urgent war 
needs. This remarkable paper stands up under all 
conditions of moisture and soaking. When soiled, 
it may even be washed with soap and water and 
used again. 

Already this new “Aqualized,” or water-condi- 
tioned, paper is being transformed into towels 
which do not fall to pieces when rubbed vigorous- 
ly by wet hands. It is being made into strong 
potato bags that do not break through from 
moisture of the contents. Wet-strong paper is 
proving its worth as vegetable-crate linings, wrap- 
pings for meat, and locker bags for frozen foods. 
It is being made into colorful draperies, available 
at department stores. Sheets and pillowcases of 
the material are designed especially for the hos- 
pital and sickroom. 

Engineers of many companies are investigating 
the possible uses of this unusual material, since 


B: INTERLOCKING the fibers and “spot- 





PROPERTIES: The capacity of Aquolized paper to absorb water is in no way reduced by its 
. ly cohesive texture. Placed in a jar, as at right above, it will sub- 
merge quickly and completely, while ordinary paper, hoving little absorbency, will remain afloat. Engi- 
neers are investigating the possible use of waterproofed Aqualized paper in place of war materials 





paper may soon have to be recruited to fill 
innumerable gaps created by wartime scar- 
In Germany it is already being used 
pup tents, sandbags, and 
camouflage. Aqualized paper, with its high 
wet strength, is now being impregnated, 
coated, or otherwise processed, in an effort 
to adapt it to these and other emergency 
applications 

Developed in the research laboratories of 
the Brown Company—paper manufacturers 
and large producers of pure cellulose—in 
New Hampshire, the Aqualizing process 
is different from any other water-resistant 
treatment. It is not a process of waterproof- 
ing, in the common sense, but rather one of 


cities 
for clothing, 


USES: 


resistance to vegeta 


so changing the actual paper fibers that 
water cannot weaken them. Waterproof 
paper is water-resistant only so long as the 
surfacing material is unbroken; crack this 
surface and the water attacks the fibers as 
it would those of ordinary paper. Aqualized 
paper, on the other hand, resists the weak- 
ening effect of water regardless of whether 
the paper has been surface-processed or left 
absorbent; whether the surface is cracked 
or whole. 

Ordinary paper is weak, when wet, be- 
cause water starts the whole paper-making 
process in reverse. In the manufacture of 
paper, the individual fibers of cellulose are 
separated by the use of large quantities of 


Ideal use for this new paper is as a potato beg or vegetable-crate lining. Because of its 
moisture, contents wi 


not break through as in ordinary bags 


POPULAR SCIENCE 





water in the beater. These fibers are first 
formed on a wire screen which shakes them 
evenly into position, and are then dried 
under heat and pressure until they take the 
form of a sheet of paper. 

When such paper comes once more in con- 
tact with water, the process begins to work 
backward. The water penetrates the fibers, 
swells them, and finally floats them apart 
as separate entities, as they were before 
they were converted into paper. Such wa- 
ter-soaked paper naturally weakens and 
then disintegrates completely. 

In the Aqualizing process the individual 
fibers are treated with a secret chemical 
binding compound which is scientificiaily 


distributed throughout the fibers. This com- 
pound causes a fusing of the fibers, where 
they touch each other, making it impos- 
sible for water to get between them to pry 
them apart. As a result, the wet strength 
of the paper goes all the way through. Such 
paper may absorb as much water as ordi- 
nary paper, the only difference being that 
the Aqualized paper remains strong. In 
fact, Aqualized paper is usually more ab- 
sorbent than other types of paper, which is 
why it is put to such good use as a paper 
towel. It may also be coated with wax and 
resin to waterproof it, but the sheet will re- 
tain its strength even if this coating should 
be broken or cracked by rough usage. 


Superiority of Aqualized over unprocessed paper is seen immediately when euch is used as a towel. 
Under rough handling the ordinary paper tears easily, while the other, although soaked, remains firm 
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PARACHUTE JACKETS, replacing the con- 
ventional seat and chest packs, are ad- 
vocated as less bulky, more comforta- 
ble for the wearer, and as a means of 
contributing extra warmth through a 
reviged method of folding. The jackets 
are sleeveless, reach to the thighs, and 
have a built-in harness. . 
They should be of special 

value in large aircraft 

where crews move about. 


. 


le 


PLANE TANK-BUSTER CANNON are proposed for such planes 
as the British Bristol Beaufighter, which is seeing 
much service in the Middle East where Rommel's 
tanks are active. A battery of antitank cannon would 
be installed in present planes, as pictured above, point- 
ing downward so that the plane could fly on an even 
keel and rake a tank with heavy fire from end to end. 
Other guns, of course, would be retained, and the 
plane, despite its highly increased fire power, would 
continue to serve its primary purpose as a fighter. 


IMPROVED VISION IN SIGHTING FIREARMS is the object of 
an invention employing horizontal pins in front and 
rear sights. With these projections aligned, as shown, 
a bead is held on the target, which is visible between, 
above, and below the pins. 




















TWO BOMB COMPARTMENTS are provided in a 
newly designed all-wing plane with quarters 
for pilot and crew in the central wing sec- 
tion, which is of airfoil contour and contrib- 
utes to lift as well as housing the load. This 
central portion has a maximum height of 
5te feet which is reduced to 31% feet on 


either side of that part used by the crew. 
In addition to its bombing devices, the plane 
carries both forward and rear guns—the 
latter being capable of full vertical range. 


QUICKLY SET UP SINGLE-PLANE HANGARS, easily 
camouflaged with their turtle-back design 
eliminating shadows, have been patented 
here and in England. The arched-rib frame- 
work—-steel for large hangars or trussed 
wood for small ones—is roomy enough to 
accommodate personnel. Its canvas cover- 
ing can be drawn back for openings at both 
ends. By use of roofs and partitions, the 
shelters could easily be adapted to tem- 
porary housing for another purpose. 





Gunners Sight on Real Planes, 


Cee - But Gun Shoots the Other Way 


TARGET 


in Antiaircraft Training Aid 


IRING live shells at real planes gives 

realistic practice to antiaircraft gunners, 
without danger to the friendly pilots, in a 
system devised by James C. Karnes of Buf- 
falo, N.Y. The fire-control officer tracks 
the plane through the left eyepiece of a spe- 
cial binocular telescope, giving gun data 
that are exactly correct as to elevation but 
180 degrees wrong as to horizontal direc- 
tion. A grid in the left eyepiece centers on 
the plane; a similar grid, in the right eye- 
piece, on the imaginary point in the sky 
where the plane would be if the twin bar- 
rels were aligned. If a “hit” is scored, the 
observer therefore sees the image of the 
shell burst coinciding with the plane. 


ANTIAIRCRAFT GUN FIRES 
LIVE SHELL AT OPPOSITE 
POINT OF COMPASS 





TWO TELESCOPES 
LEFT “ RBOINT IN OPPOSITE 
TELESCOPE DIRECTIONS 
FOLLOWS 
PLANE RIGHT TELESCOPE 
\ “aur SHEL 


PRISMS _ 


ELEVATING 
CONTROL 


BINOCULAR 
| TELESCOPE 
D PLANE AS SEEN ON GRID IN LEFT , CONTROLS FIRE 


- ae a s 
EYEPIECES AND OBSERVES 
BURSTS 
Shooting ot a plane where it isn't: While 
the fire-control officer tracks the plane 
i i “hits” 


OE ee in one eyepiece, the other shows or 
GRID IN RIGHT EYEPIECE “misses as shells burst in the correspond- 


ing area of sky in the opposite direction 
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“DARK ADAPTATION” SOLVES QUICK 
ADJUSTMENT TO NIGHT VISION 


O YOU know how to see in the dark? 
New scientific tricks enable you to do it better, 


and more swiftly. If you step from the street 

into a dark movie theater, it will take several minutes 

to see your way around, and half an hour before your 

eyes’ “dark adaptation” is complete. But warplane 

pilots, lookouts at sea, and air-raid wardens can’t wait 

that long. Now military experts offer ways to prepare 

a person’s vision in advance of night duty without the 
inconvenience of sitting in total darkness. 

Simplest of all, wear over one eye, for thirty minutes, 

a standard black eye patch from any medical counter— 
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The new official Navy charts, designed by the 
United States Hydrographic Office, have been 
done in colors which clearly distinguish vital 
areas one from another even when viewed un- 
der a red bulb or through red-lensed glasses 


UNDER UNDER 
FEATURES DAYLIGHT RED LIGHT 


Land Gray Light-gray 
Lights Purple Purple 

Deep water White White 
Shallow water Light-blue Medium-gray 
Shoals Dark-blue Dark-gray 


The original Navy charts, above, 
done in colors to indicate 
such strategic areas as shallow 
water, deep water, land, shoals, 
lights, etc., were found to be 
entirely satisfactory until the 
coming of the dark-adaptation 
method. It was then found that 
the tinted sections, when seen 
under a red light, became either 
white or gray, thereby losing 
all value of distinction. This 
obstacle was overcome by using 
a new set of colors, outlined 
in the list, which mokes a map's 
colored sections equally vivid 
under red or white light (right) 








DARK-ADAPTATION GOGGLES. Used to 
adjust flyers’ vision to night flying, they 
must fit snugly and be neither too weak nor 
too strong a shade of red. A weak shade ad- 
mits too much light; a dark shade, not enough 
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making sure that no light leaks in. Step 
into the darkness, remove the patch, and 
that eye will be ready to spot a lurking sub 
in the night. The other eye will come along 
later. This scheme is recommended only for 
long-range vision; it takes two good eyes to 
keep from bumping into near-by objects. 

Another plan avoids the hazard. Simply 
don close-fitting, red-lensed goggles. Their 
special tint excludes practically all rays 
used in day vision, allowing both eyes to 
accustom themselves to the dark at once. 
Or the room illumination may be of the de- 
sired hue, obviating need for goggles, if all 
the occupants are preparing for night duty. 

Even momentary exposure to bright, 
white light will ruin night vision. Therefore 
the U. S. Hydrographic Office is altering the 
color scheme of its official Navy charts so 
that they may be viewed under red light or 
through red goggles. 

Formerly it printed land areas, light- 
houses, and deep water in buff, orange-red, 
and white, respectively. By red light, all 
became indistinguishably white, and the 
lighthouses disappeared! Shallow water 
and shoals, printed in blue and in green, 
became a uniform gray. 

Through skillful color juggling, the new 
charts differentiate all features, under day- 
light and red light, too. With red illumina- 
tion, land areas, printed in gray, appear 
light-gray; lighthouses, printed in purple, 
retain their color; deep water, printed in 
white, remains white; shallow water, print- 
ed light-blue, becomes medium-gray; and 
shoals, printed dark-blue, turn to dark-gray. 


Both civilians and military men may im- 
prove the keenness of their night vision. 
Experiments show that “night eyes” become 
most sensitive to light just after moving. 
Therefore watchers for airplanes are ad- 
vised not to scan the heavens with long 
sweeps of the eyes, but to move them jerkily 
across the field of view, momentarily stab- 
bing the sky at each stop before proceeding. 

To see a very faint star, don’t look 
straight at it, but a little to one side. Known 
to the ancients, this curious phenomenon 
applies equally to sighting a pyrotechnic 
signal, a plane, a tank, or a battleship at 
night. 

The retina, or light-sensitive part of the 
eye, which corresponds to the film in a 
camera, has two kinds of light perceptors 
on its surface called rods or cones, accord- 
ing to their shape. The cones, which see in 
colors, serve for daylight vision. Since a 
large proportion of them are massed in a 
small spot at the center of the retina, called 
the fovea, this is the point where day vision 
is most distinct, and you naturally turn 
your eyes directly upon an object of interest 
to bring the fovea to bear upon it. 

But at night, the cones quit working. At 
about the illumination of bright moonlight, 


‘their task is taken over by the rods sur- 


rounding the center of the eye. The fovea, 
with its cones, goes practically blind. This 
explains why looking at an object out of the 
corner of your eye, and thus bringing its 
image upon the rods, makes it visible. The 
rods, although color-blind, can see with but 
1/5,000 of the light required by the cones. 


Pet he Aw sas she 





VISION CAN BE QUICKLY ADAPTED TO NIGHT FLYING 


If everybody in the room is waiting for duty, the same 


A better plan is to wear close-fitting goggles with deep 
effect is obtained by using a deep-red electric bulb 


red lenses. This ts both eyes ready for instant use 


' 








This crystal-clear nose made 
for a Martin bomber is con- 
structed entirely of “Lucite” 
methyl methacrylate plastic 


LOTS OF THINGS ARE MADE OF PLASTICS—BUT 


Whit Une Plastics Made Of 7 


By CARL DREHER 


OLD, THEY SAY, is where you find it. 

A man may discover it or he may 

miss it; either way he has nothing to 

do with creating it. Plastics are just the 
opposite. Plastics are what you make them. 
You can make them hard or soft, light or 
heavy, rigid or flexible, opaque or trans- 
parent. If you don’t like one you try an- 
other. Their variety in physical and chemi- 
cal characteristics is matched only by the 
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diversity of their applications to the ma- 
chines, devices, and gadgets on which mod- 
ern living and fighting are based—but 
always they are materials which are made 
to order by man, not materials passively 
accepted as the work of nature. 

Plastics are a wide group of organic com- 
pounds or resins, largely synthetic, which, 
under suitable conditions of heat and pres- 
sure, can be caused to flow and in that con- 
dition be molded or cast into various shapes. 
There are two general classes: thermo- 
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THREE WAYS OF MOLDING PLASTICS: Compression molding employs heat and pressure, 
In injection molding, plastic is forced through a heated chamber into a chilled mold. Extru- 
sion molding forces it continuously through a hot die, as shown in drawing at right, below 


COMPRESSION MOLD INJECTION MOLD 
HYDRAULIC 
RAM 











plastic and thermosetting. The principal will melt. Their solidification, in short, is a 
thermosetting materials are the phenc!l- reversible reaction, while the thermosetting 
formaldehyvdes, such as bakelite, and the materials are like mortar—once it has 
urea-formaldehydes, which are much used _ turned solid, nothing will liquefy it again. 

in bonding plywood. The thermoplastics in- This difference has practical conse- 
clude celluloid and similar types, like the quences. Obviously, plastics which in their 
cellulose acetates, and also the acrylics, working locations will be subjected to com- 
which, being tough, easily curved, and more’ paratively high temperatures must be of 
transparent than glass, are now used in’ the thermosetting type. The two types 
enormous quantities for gun turrets, blis- must also be molded in accordance with 
ters, and canopies in fighting planes. The their thermal behavior. There are three 
difference is in the way the two types be- basic types of molding machines—compres- 
have when heated. Either will melt when _ sion, injection, and extrusion—and a hybrid 
heated the first time; they both start as’ type: the transfer mold. Compression mold- 
thermoplastics, in effect. On further heat- ing, the oldest method, is largely confined 
ing the thermosetting materials harden to the thermosetting plastics. A compres- 
for keeps. The thermoplastic materials, on sion mold is essentially a press into which 
the contrary, are hardened by cooling. If plastic material is fed in powdered, granu- 
heat is again applied the thermoplastics lar, or some other divided form. When the 
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PHENOLIC RESINS are chemi- 
cally processed as outlined in 
chart above showing the step-by- 
step procedure in making plastic 
powder for molding into products 


UREA MOLDING COMPOUNDS 
are the final result of the chemi- 
cal sequence diagrammed at 
left. In somewhat more detail, 
the chart at the lower left shows 


TION the acrylic-resin reaction chain 
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be considered in these days 
of labor shortages. 

In an injection mold, the 
material is fed from a 
hopper into an electrically 
heated cylinder. The mold, 
consisting of two ma- 
chined steel halves, re- 
ceives the molten mate- 
rial through a system of 
nozzles and gates, pres- 
sure subsequently being 
applied by a _ hydraulic 
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filled, it closes, pressure 
applied—the former by a 
and the latter through a 
the material flows and takes 
the shape of the cavity. The mold remains 
Closed until setting takes place. When the 
piece is fully set, or “cured,” it is ejected 
and the cycle begins all over again. 
Thermoplastic materials can likewise be 
molded by compression, but this method is 
used only when the parts are too large for 
available machines of the more efficient in- 
jection or extrusion types. On the average, 
one injection cavity produces as many parts 
pe. hour as a dozen compression cavities. 
Moreover, injection and extrusion molds 
offer to a greater extent the advantages of 
automatic operation, which is something to 


Mold has been 
and heat are 
hydraulic ram 
Steam jacket 
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ram. The mold cavity is 
kept chilled and the plastic quickly hard- 
ens into the finished form. It is then auto- 
matically ejected and another “shot” fol- 
lows. This cycle continues at high speed. 

The injection method is comparatively 
new; the first injection mold was imported 
into the United States in 1934. At first the 
capacity was less than an ounce of material 
per s..ot. Now standard machines go up to 
22 ounces and special ones even higher. 
The outstanding advantage of the injection 
method is that the heating is done in one 
place and the compression and cooling in 
another. This saves time and heat. 

An extrusion molding machine operates 
like a tube of toothpaste squeezed in the 
hand. The mouth of the tube corresponds to 
the die which forms the extruded plastic. 


POPULAR SCIENCE 








HEATED 
COMPOUNDING 
ROLLS 


GRANULATED 
MOLDING 
COMPOUND 


saan 
I 


a at 





GRINDER 


J 
L, 


7 COMPRESSION 
MOLDING 


cw. 
s _— 
Pl en 
INJECTION 


MOLDING 





— 





CONTINUOUS EXTRUSION 





Tear-shaped plastic loop-antenna housings, 
like that shown at right, are used on many 
U. S. warplanes, including the famous B-17 


The material is carried along by a 
large screw which operates like that 
in a bu.cher’s meat grinder. The die 
is electrically heated and the plastic, 
as it comes off the die, must be 
cooled by air or a liquid, carried off 
on a conveyor belt, and later cut into 
lengths or wound on drums. The 
method is over 50 years old—spa- 

ghetti was one of the first extruded 
materials—but has undergone rapid 
development in the last few years. 

Costs are low in comparison with 
compression or even injection mold- 

ing, one reasor being that the proc- 

ess is continuous and fully auto- 
matic. The limitation is that only 

a uniform cross section can be pro- 
duced, hence the method is best 

suited for rods, tubes, strips, and 
filaments. The die may have many aper- 
tures, and as many as 16 filaments can be 
produced at the same time, but they must 
be kept separate until they cool. 

In the transfer mold the material is 
heated in a plasticizing chamber and forced 
into the mold cavity through an orifice, or 
sprue. The subsequent molding is by com- 
pression. This method is intended to give 
thermosetting materials, as far as possible, 
the manufacturing advantages possessed by 
the thermoplastics. 
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Plastic molding is a specialized engineer- 
ing art involving terrific forces. Since tem- 
peratures are over 300° F., and pressures 
range upward from 3,000 pounds per square 
inch (in the case of injection molding, up 
to 40,000 pounds per square inch), lubrica- 
tion of the principal parts of the mold is 
impossible. There are many other compli- 
cations and technological headaches. Mold- 
ing engineers say that anyone can lay out 
a mold that will make a good piece; the 
trick is to get it out intact without the help 
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of the nearest dentist. The forces involved 
are of such magnitude as to strain the 
strongest materials. 

Molding plastics is a business in its own 
right, but the manufacture of the powdered 
or granulated materials which are fed into 
the hoppers of the molding machines is part 
and parcel of the chemical industries. Prac- 
tically all the great chemical concerns 
E. I. du Pont de Nemours, Monsanto, Union 
Carbide and Carbon, Hercules Powder, 
American Cyanamid—produce plastic ma- 
terials from basic ingredients which are 
equally indispensable for other chemical 
purposes. Thus methanol or methyl alcohol 
(CH,OH), now made synthetically in enor- 
mous quantities, is necessary for the manu- 
facture of formaldehyde and hence for pro- 
duction of the phenol-formaldehydes and the 
methyl acrylic or methyl methacrylate 
resins already mentioned. But it is equal- 
ly indispensable for production of mili- 
tary explosives, photographic films, lac- 
quers, insecticides, etc. Similarly styrene 
(C,H,CH:CH;), a co-material with buta- 
diene in the production of Buna S synthetic 
rubber, also forms the polystyrene plastics. 

One of the illustrations shows, in a very 
sketchy way, the chemical processing of the 
phenolic resins. Beginning at the left, we 
note that first phenol or carbolic acid 
(C.H,OH) is evolved from 
benzene and air, or from 
coal tar, and reacted with 
formaldehyde (HCHO) -in 
a resin kettle under heat 
and pressure in the prés- 
ence of a catalyzer—a 
chemical which facilitates 
reaction without undergo- 
ing any change itself. Oil- 
soluble resins for coatings 
are taken off, also resins 
for bonding and impreg- 
nating. The remainder, 
with the consistency of 
molasses, is poured out on 
a steel floor and allowed 
to cool. Then it is broken 
into lumps, crushed and 
ground into powder, and 
mixed with a filler such as 
wood flour (ground wood 
or sawdust) or, in some 
cases, walnut-shell flour. 
Subsequently it is heated 
and rolled, ground again, 
screened and blended with 
other batches to insure a uniform product, 
and finally we have the plastic powder 
which is fed into the hopper of the mold- 
ing machine. 

There are numerous modifications of this 
process. Instead of phenol, other related 
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An all-plastic window. 
Lustron; window of cellulose acetate 


compounds like cresol may be used. An- 
other alternative material is furfural, ob- 
tained from waste farm products like oat 
hulls, corncobs, rice hulls, etc. The Ford 
Motor Company incorporates soybeans and 
other farm products in its phenolic plastics. 
These are examples of chemurgic applica- 
tions, and they are extremely important at 
the present time to relieve shortages. Lignin 
pulp, among other materials, may be used 
as an “extender” to make the available plas- 
tics go a longer way. A relatively small 
percentage of phenolic resin, mixed with 
ground lignin pulp, makes a usable plastic. 
The molding cycle, however, is longer. 
The acrylics are used not only in place 
of glass in airplanes, but as dental material 
(according to one estimate 90 percent of 
the dental plates made in the United States 
are fabricated of methyl methacrylate), as 
surgical and dental illuminating instru- 
ments for piping light around corners by 
internal reflection, and for countless non- 
essential purposes—-musical reeds, costume 
jewelry, toilet articles, pipe stems—which 
are now of the past or had better be very 
soon. Then there are the vinyl ester resins; 
the vinyl acetals; the recently introduced 
vinylidene chlorides which, among other 
applications, make ropes, tough fabrics for 
seat covering in public conveyances, and 
the like; the styrenes; the 
cellulose materials which 
are still among the most 
important plastics and in- 
clude nitrocellulose and 
cellulose acetate; the poly- 
terpene hydrocarbon res- 
ins used in the rubber in- 
dustry; casein and other 
plastics made from ani- 
mal and vegetable pro- 
teins. And that is a very 
incomplete listing. 
Practically all of these 
plastics have wartime uses. 
Plastics will not win the 
war, but without plastics 
we might conceivably lose 
it. As early as 1940 half 
of the plastics production 
was in the industrial field. 
Even the frivolous, gadg- 
ety, and nonessential ap- 
plications of pre-Pearl 
Harbor days were not 
wholly a waste. They gave 
the customers a good time, 
and they taught the plastics people what 
their products could and could not do. This 
experience proved invaluable when the task 
of wartime conversion had to be tackled. 
From a plastic toaster base to a plastic 
trench-mortar fuse was less of a jump— 


Frame is of 
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even Jif the same material 
could not be used — be- 
cause millions of toasters 
had been manufactured. 
Bomber turrets came from 
transparent cases for play- 
ing cards, cigarettes, and 
lipsticks. When the bugles 
sounded lots of glamour 
plastics went to war and 
went fast. Others, like 
playboys with more patri- 
otism than stamina, need- 
ed a physical build-up be- 
fore they could interest 
the recruiting sergeant. 

It must not be imagined 
that the innumerable ap- 
plications of plastics in 
the war industries are ac- 
cepted mostly for want of 
anything better. If you 
want to get a rise out of 
a plastics manufacturer, 
just refer to his product 
as a “substitute.” The rea- 
son is, of course, that peo- 
ple have come to think of 
substitutes in the special 
sense of ersatz. If I can’t 
have bread, O. K., I'll take 
sawdust. That connotation 
does a real injustice to plastics, which in 
many cases are actually just as good as the 
materials they replace, and in others, dis- 
tinctly better. 

One reason for the extensive use of plas- 
tics for transparent enclosures in military 
and naval airplanes is that the stuff is not 
only easily formed to any desired shape and 
strong enough to withstand speeds of over 
300 m.p.h., but weighs less than half as 
much as glass. Properly designed plastic 
parts often effect other material savings in 
weight in aircraft: it is said that the radio 
apparatus on the German Messerschmitts 
weighs twice as much as comparable Amer- 
ican equipment, partly because we use plas- 
tics freely while the Germans tend to stick 
to ceramics. A plastic antenna base for the 
P-39 Bell Airacobra weighs only 15 ounces. 
The direction-finder loops which guided 
American planes to Tokio were plastic-en- 
closed. Among structural materials the resin- 
bonded plywoods are of great importance, 
both in training planes and in some parts of 
combat planes. Aircraft flooring and parti- 
tions, parts of the bomb-release system, 
equipment-support brackets, and other sec- 
ondary structural members may be molded 
from rag or fiber-filled phenolic plactics, 
which are usually stronger than plastics 
made only with powdered fillers. Pilot seats 
of cotton fabric, impregnated with a plastic 
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The plastic fuse that this girl is holding in her right hand replaces 
a pound of valuable aluminum in making a trench-mortar projectile 


varnish and molded into rigid shape, save 
weight and aluminum. A substratosphere 
oxygen mask contains no metal, only rubber 
and phenolic plastic, which is light, durable, 
and unaffected by low temperatures. Then 
there are the usual nonstructural applica- 
tions—insulation, instrument housings, 
knobs and handles. At airports, the radio 
sonde, which is a weather recording station 
and radio transmitter sent aloft under a 
small balloon, uses urea plastics because 
they are light in weight, strong, and non- 
water-absorbent. 

On the ground we may still have to reckon 
with brass-hat mentality here and there. 
But we won't have the brass hats because 
we haven’t got the brass. The generals will 
have to wear plastic helmets like the pri- 
vates, and they will be good helmets—good 
enough to withstand an eight-pound iron 
ball dropped a distance of two feet, or a 
one-pound hammer dropped 16 feet. For 
combat service a metal cover will increase 
the stopping power from 16 foot-pounds to 
50 foot-pounds. Soldiers’ helmets must 
withstand high temperatures during de- 
lousing treatment. These plastic helmets 
may be exposed to steam at 250 degrees F. 
for 30 minutes without damage. 

Ordnance applications include experimen- 
tal use of plastics for rifle stocks. So far 
they are said (Continued on page 218) 
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{ MALARIA IS A WORLD-WIDE DISEASE WITH SERIOUS FOCI IN ALMOST ALL HOT 
COUNTRIES. IT IS ENDEMIC IN I7 STATES IN THE UNITED STATES 


Theré are more nan 500000 di 


species of insects ane for each 


tiny dots making up this gray panel 


Yet only about 50 represented by 
dots in the magnified section are 


portant disease carriers. These inc! 


red 


ude 


the malaria-bearing Anopheles mosquitoes 
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IT WAS ONCE ESTIMATED THAT THE MONEY LOST EACH YEAR 
THROUGH MALARIA IN THE UNITED STATES WAS TWO AND ONE-HALF 
TIMES THE ANNUAL OUTPUT OF THE PHILADELPHIA MINT 








MOSQBITO LARVAE BREATHE 
THROWGH A TUBE AT THE 
TAIL. ‘OlL ON THE WATER 
KILLS THEM. HORIZONTAL 
POSTURE INDICATES A MA. 
LARIAL MOSQUITO LARVA— 
JUST GPPOSITE TO THE RULE 
FOR ADULT MOSQUITOES 
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THE CHIEF DANGER IS AT DAWN 

AND DUSK. WHEN THE MOSQUITOES 

ARE IN FLIGHT NETTING ANDGLOVES 
GIVE PROTECTION OUTDOORS; 
SCREENS KEEP HOUSES SAFE 





THE PUPA BREATHES THROUGH TWO 
FUNNEL-SHAPED ORGANS AND CAN ALS 
BE KILLED BY OiL 





BAT ROOSTS WERE ONCE BUILT TO ATTRACT BATS IN THE HOPE 

THEY WOULD REDUCE THE POPULATION OF MALARIAL MOSQUF 

TOES, BUT WITHOUT REAL SUCCESS. DRAGONFLIES, HOWEVER, ARE 
CALLED MOSQUITO HAWKS AND DO CURB MALARIA 








ALARIA, which kills more 

than 312 million persons 
every year, is an aerial blitz in- 
flicted on man by the Anopheles 
mosquito. It has a higher sickness 
and death rate than any other dis- 
ease. Tropical medicine, operat- 
ing against it in its favorite 
haunts, the Orient and the tropics, 
has developed scientific methods 
of prevention and cure. With 
large bodies of troops from tem- 
perate climates fighting in the 
malariai danger zones in the pres- 
ent war, this research will save 
thousands of our fighters from 


Orowings fay Merry & Devehury the worst of all their enemies. 


from “Natural History“ Magazine 








THE MALARIAL MOSQUITO CAN BE DISTINGUISHED . IN UNDRAINED POOLS, TOP MINNOWS AND OTHER FISH 
BY THE ACUTE ANGLE OF ITS BODY AT REST: OTHERS WILL SERVE AS A CLEAN-UP SQUAD, EATING THE MOS- 
REST IN THE SAME WAY AS CULEX QUITO LARVAE 











SPRAYING OF OJL ON UN- 
DRAINED MARSHES ALSO HALTS 
DEVELOPMENT OF LARVAE 


MOSQUITOES CAN BE KEPT FROM 

BREEDING IN SLUGGISH STREAMS 

BY OIL DRIPPING FROM A WICK 
IN A BARREL 











QUININE, DERIVED FROM THE BARK ip 

OF THE CINCHONA TREE, IS A SPECI- 

FIC PREVENTIVE AND CURE FOR zi 

MALARIA : BETWEEN 1906 AND 1914, DEA 

MALARIA IN PANAMA WERE 

FROM ALMOST 90 PER 10,000 

2 PER. 10,000. THUS CAN 
DISEASE BE SUPPRESSE 


























WHAT MAKES RUBBER 


CRUDE RUBBER 


UNSTRETCHED 


UNSTRETCHED 





Two rubber bands of the same size 
balance each other when joined by 
a paper clip and stretched over 
two nails, much as equal pressure 
on gas holds a piston stationary 


STRETCHED 


Rubber molecules are normally 
coiled like springs, according to 
a new theory, and straighten 
out when stretched. In crude 
rubber, these tiny coils do not 
touch, and consequently they 
slip slightly during stretching. 
This is why crude rubber never 
returns fully to its original 
length after being stretched 


Vulcanizing changes this set-up 
in rubber, binding the coiled 
molecules together into a more 
or less flexible net, something 
like springs hooked together in 
a flat-spring bed, and they no 
longer slip. Vulcanized rubber 
will stand an amazing amount of 
stretching without disturbance 
of this molecular arrangement 


\ 
There are analogies between rubber 


and gas. Heated rubber contracts, 
while gas expands; but stress in rub- 
ber increases in proportion to tempera- 
ee se 





Heat one of the rubber bands, and 
it contracts, while the heated gas 
exponds, but the stress increases 
in proportion to temperature, just 
as the pressure of gas increases 
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STRETCHED RUBBER GENERATES HEAT 
as gas does when it is compressed. To 
test this, stretch a small rubber band 
quickly to ten times its length, touch 
it to your lip, and feel the warmth. 
Release the tension suddenly, and it 
will feel cool to the lip. Likewise, 
gas heated by compression will cool off 
when the pressure is returned to normal 


HAT puts the bounce in rub- 

ber, or causes it to snap back 
when stretched, is a fascinating 
subject to science and industry 
alike. The solution may mean still 
better synthetic substitutes with 
the elasticity necessary for tires, 
tubes, balls, and hundreds of other 
rubber products 

One theory—-revealed recently by 
Hubert M. James, of Purdue Uni- 
versity, and Eugene Guth, of the 
University of Notre Dame, before 
the Division of Rubber Chemistry 
of the American Chemical Society 

compares the molecules of rub- 
ber to coiled springs. In crude 
rubber, these molecules slip past 
each other, and the rubber does 
not return altogether to its original 
length; but vulcanizing binds them 
together into a flexible net. 

James and Guth also compare 
rubber with gases under pressure, 
and suggest several experiments. 
For example, a _ rubber’ band 
stretched quickly to ten times its 
length feels warm when touched to 
the lip; released, it feels cool. The 
heat generated is similar to that 
of a compressed gas; the cooling, 
to that when pressure is released. 
Likewise, when a stretched band 
is heated, the stress in the rubber 

either synthetic or natural—in- 
creases in proportion to tempera- 
ture much as the pressure on a 
piston increases as gas in a cylin- 
der is heated. At room tempera- 
ture, a ball of butyl rubber hardly 
bounces, but at 100 degrees centi- 
grade it bounces as high as one of 
natural rubber. 
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i, 
Heat is generated in 
rubber in stretching, 
just as it is in a 
gas when compressed 
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HEAT GIVES SYNTHETIC RUBBER 
BOUNCE IT NORMALLY LACKS 


] Hold a ball of synthetic butyl 
rubber a foot from the top of 
a table, and allow it to drop in 
this test of its ability to bounce 


2 lf the butyl ball is at room 
temperature, it will bounce 
hardly at all—possibly an _ inch 


3 But if the ball is heated to 
100 degrees centigrade, it 
will bounce about six inches, or 
half the distance it hos dropped. 
This compares favorably with the 
bounce in natural rubber. When 
more is learned of the reasons, it 
is possible that butyl rubber more 
lively at ordinary temperatures 
will then be very quickly produced 
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MORE LARGE CASTINGS, and fewer parts to be 
riveted or welded, are the latest develop- 
ment in the newest “Genéral Lee" medium 
tank, the U. S. Army's’ M-4 A 1, which 
gains still more strength in the changed 
design. Turret and hull are both one-piece 
castings as in the previous model, and in 
addition the lower front section is now also 
cast in one piece, as can be seen above in 
the photo of four of the new tanks. This 
front section on the older M-4, which is 
shown at the right for purposes of com- 
parison, was cast in three pieces 


JEEP BLACKOUT LAMPS are be- 
ing made with plastic lenses 
that admit the passage of 
enough light for driving but 
not enough to be seen from 
planes. The lenses fit into 
stamped metal housings 
serving as auxiliary head 
and tail lamps on Army ve- 
hicles. They are constructed 
of the same almost unbreak- 
able plastic material used 
for bomber noses, airplane 
gun turrets, and cockpit cov- 
ers. A new jeep headlight is 
shown at the extreme left, 
and, next to it, a taillight. 
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When you talk about military aircraft, you have to con- 
sider two things: First, how well each type performs the 
job for which it was designed; second, how that job fits 
into the war you are fighting. Our military planners out- 
guessed the Axis by foreseeing a global war und building 
planes to suit it. Comparisons of specific U. S. planes with 
specific Axis planes mean nothing except with reference 
to their respective tasks and the way they fit into the pat- 
tern of victory. Measured by this yardstick, our aircraft 
show up well. Fighting on many fronts, they have in most 
cases proved superior to the enemy’s. Designed in the years 
of peace and modified by the lessons of war, they have given 
a splendid account of themselves. The box score on the fol- 
lowing pages tells the story. History may record that the 
world’s greatest war was won on American drafting boards. 
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THIS 1S THE YARDS 


By WILLIAM S. FRIEDMAN 


RMCHAIR AVIATORS, high-altitude ra- 
dio commentators, and literary strate- 
gists have, in the last few months, managed 
to throw the public mind into a dither of 
doubt as to the value of our military air- 
craft. Their chief weapon has been compari- 
son—the quotation of figures which have 
made some of our planes appear third-rate. 
The public, untrained to weigh evidence in 
this highly technical field, has been given-the 
wholly unwarranted impression that Uncle 
Sam is sending his air crews out to meet 
the enemy in inferfor ships. 
The industry producing aircraft has been 
too busy to refute these comments; the 


TICK AGAINST WHICH 


Army has rightly declined to reply to them. 
Both prefer to allow the military record 
of the nation’s aircraft to make its own 
answer. Unfortunately, however, the very 
information which would vindicate our mili- 
tary seers, designers, and builders happens 
to be of highly confidential nature. For the 
time being it is more valuable to the enemy 
than it is in the hands of the average lay- 
man. Perhaps it would be better to present 
the average citizen with his own yardstick 
against which he can measure the success 
or failure of the aircraft that are being 
produced for his protection. 

The fate of the world is being decided in 
the field of military conflict. The outcome 
of this conflict is, in a large measure, being 





“The record of American air- 
eraft is generally that of hav- 
ing completed the tasks for 
which they were designed.” 
BRIG. GEN. CLAIRE CHENNAULT 





Our foot-in-the-door fighter. Never 





P-40 totally outclassed on any front, it 





~ Beats the touted Focke-Wulf I90 by nearly 
10% in speed, 5% climb, 12.2% service ceiling 


B 26 Called the world's fastest bomber in 
- any class, it can outrun most fighters. 
Carried torpedoes at Midway and in the Aleutians 
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has always given heavier losses than it took 


A-20 As a hedge-hopping bomber, it harries 
% troop movements and tanks. As a night 
intruder in France, it literally played Havoc 


B-I7 Has more completed missions to its 
~ credit than any other bomber. Gets 
more fighters per scrap than most pursuits 
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a sy er Sumaadiet General, Materiel Command, 
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U. S. Army Air Forces. 











OUR ARMY P 


decided by air power. The success of an air 
arm depends upon how well its aircraft are 
fitted to perform the tasks set for them by 
the pattern the conflict has taken. This fit- 
ness depends on how shrewdly our military 
planners guessed many months before. 

In a large measure, the Axis has lost a 
phase of this war, despite a measure of ter- 
ritorial success, owing to what was prob- 
ably the worst guess in history. 

The Luftwaffe, originally, was a short- 
range army co-operation machine geared 
to act as artillery over a front 50 to 150 
miles deep. It rolled over Poland like a tidal 
wave. If it had kept going, it might have 
caught Russia with its air-power down. 
Instead, the tidal wave turned and swept 
over an aeronautically unprepared France. 
At the end of this co!lapse, the Luftwaffe 


P-38 Fastest combat plane in active service 
- today, it stands high on the Luftwaffe's 
“duck this one if you can” list. A pilot's pet 


B-24 italian naval and supply vessels have 
a been hugging the shore since this big 
bomber, much like the Fortress, got ofter them 


P-5] Designed on the basis of war experience 
“s for close co-operation with the ground 
forces, it caught the Nazis without a defense 
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P-39 


submarines, big planes. Hell on landing boats 


B-25 


Philippines. Easiest to fly of all our bombers 


A-3l 


dive bomber. Can be used as a low-level bomber 


LANES ARE TO BE JUDGED 


ran into the first correct guess on the side 
of the United Nations—the Hawker Hurri- 
eanes and the Supermarine Spitfires. 

In 1935, Sir Hugh Dowding, Chief Air 
Marshal, called for open bids on a fast, 
rocket-climbing, eight-gun ship, capable of 
outspeeding and outmaneuvering anything 
on wings. Its rate of fire would make it 
poison to anything capable of operating 
over a longer range than its Own. Virtually 
everything was sacrificed for speed, climb, 
and maneuverability and fire power. At the 
evacuation of Dunkirk and the bitter battle 
for Britain, the Luftwaffe measured up to 
the specifically ordered job only eight 
inches to the R.A.F.’s 12 on the ultimate 
scale of comparison. Swarms of aircraft 
invaded the island, only to-be driven off. 
The early Junkers JU-87, the Dornier DO-17 


That 37-mm. cannon in the Airacobra's 
nose has smashed tanks, emplacements, 


First to bomb Tokio; first to sink a 
sub in the Atlantic; bombed Japs in the 





Built to out-Stuka the Stuka. Carries 
a heavier load than any other Army 
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BOEING FLYING FORTRESS 


Power Plant: 4 1,200-hp. Wright 
Cyclones; Span: 110°; Length: 63°; 
Height: 19; Weight: 48,000 Ib.; 
Speed: 300 class; Ceiling: 42,000-+- 
ft.; Range: 2,100 mi. (app.}; Bomb 


Load: 32 tons; Armament: 10 or | 


more guns of mixed caliber 


B-25 
NORTH AMERICAN 
MITCHELL 


Plant: Total 
676%"; Length: 54’; 
15’; Weight: 24,000 Ib. 


1,700 hp.; 


RTIN MARAUDER 


Plant: 2 2,000-hp. Prott & 
s; Spon: 65’; Length: 
Height: 19%; Weight: 
Ib.; Speed: 300 closs 
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B-24 
CONSOLIDATED 
LIBERATOR 
Power Plant: 4 1,200-hp. Pratt & 
Whitneys; Spon: 110°; Length: 63’; 
Height: 19; Weight: 43,000 Ib.; 
Speed: 300 class; Bomb Load: 4 


tons; Ar 9 machine guns 











What You'll 


Want to Know 


About Our 
Army Planes 








LOCKHEED LIGHTNING 


Power Plant: 2 1,150-hp. Alllisons; 
Spon: 52°; Length: 37°11"; Height: 
910%"; Weight: 13,500 Ib.; 
Speed: 400 closs; Armament: 4 
50 cal. machine guns, | 37-mm. 
automotic cannon 


a 


BELL AIRACOBRA 


Power Plant: 1,150-hp. Allison; 
Span: 34’; Length: 29'9"; Height: 
93"; Weight: 7,400 lb.; Speed: 
300 class; Armament: | 37-mm. or 
20-mm. cannon, about 4 .50 cal. 
machine guns 
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A-20 


DOUGLAS BOSTON, 
HAVOC 
Power Plant: 2 1,250-hp. Wright 
Cyclones; Span: 61'4"; Length: 
47; Height: 15°10"; Weight: 15,- 
030 Ib.; Speed: 300 class; Arma- 
ment: Varied 


NORTH AMERICAN 
MUSTANG 
Power Plant: 1,150-hp. Allison: 
Span: 37’; Length: 32’; Height: 
8°8"; Weight: 7,700 \b.; Arma- 
ment: 6 .50 cal. machine guns 


A-31 
VULTEE VENGEANCE 


Power Plant: 1,600-hp. Wri 

clone; Span: 48’; Length: 54’; 
Height: 15’; Weight: 12,939 Ib.; 
Speed: 300 class 


CURTISS WARHAWK 


Power Plant: 1,200-hp. Packard 
Rolls-Royce Merlin; Span: 374"; 
Length: 31'8"; Height: 10'7"; 
Weight: 7,100 Ib.; , 373 
m.p.h. [app.); Ceiling: 30,000 ft.; 
Armament: 6 .50 cal. machine guns 





THE FLYING FORTRESS 





THE MITCHELL 





THE MARAUDER 








B-17 
BOEING FLYING FORTRESS 


Power Plant: 4 1,200-hp. Wright 
Cyclones; Span: 110°; Length: 63’; 
Height: 19; Weight: 48,000 Ib.; 
Speed: 300 class; Ceiling: 42,000-+- 
ft.; Range: 2,100 mi. (opp.); Bomb 


Load: 3 tons; Armament: 10 or | 


more guns of mixed caliber 


NORTH AMERICAN 
MITCHELL 
Plant: Toto! 1,700 hp.; 
67'6%"; Length: 54’; 
15’; Weight: 24,000 Ib. 


RTIN MARAUDER 


ant: 2 2,000-hp. Pratt & 
; Span: 65’; Length: 
Height: 19; Weight: 
Ib.; Speed: 300 class 
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What You'll 
Want to Know 
About Our 
Army Planes 








P-38 
LOCKHEED LIGHTNING 


Power Plant: 2 1,150-hp. Allisons; 
Spon: 52°; Length: 37°11"; Height: 
910A"; Weight: . 13,500 Ib.; 
Speed: 400 class; Armament: 4 
50 cal. machine guns, | 37-mm. 
automotic cannon 


P-39 
BELL AIRACOBRA 


Power Plant: 1,150-hp. Allison; 
Span: 34’; Length: 29'9"; Height: 
93"; Weight: 7,400 l|b.; Speed: 
300 class; Armament: | 37-mm. or 
20-mm. cannon, about 4 .50 cal. 
machine guns 


the, 


B-24 
CONSOLIDATED 
LIBERATOR 
Power Plant: 4 1,200-hp. Pratt & 
Whitneys; Span: 110’; Length: 63'; 
Height: 19; Weight: 43,000 Ib.; 
Speed: 300 class; Bomb Load: 4 


tons; Ar nt: 9 hine guns 





DOUGLAS BOSTON, 
HAVOC 
Power Plont: 2 1,250-hp. Wright 
Cyclones; Spon: 61'4"; Length: 
47’; Height: 15°10"; Weight: 15,- 
030 Ib.; Speed: 300 class; Arma- 
ment: Voried 


NORTH AMERICAN 
MUSTANG 
Power Plant: 1,150-hp. Allison: 
Spon: 37’; Length: 32’; Height: 
8'8"; Weight: 7,700 Ib.; Arma- 
ment: 6 50 cal. machine guns 


A-31 
VULTEE VENGEANCE 


Power Plant: 1,600-hp. Wright Cy- 
clone; Span: 48’; Length: 54’; 
Height: 15°; Weight: 12,939 Ib.; 
Speed: 300 class 


CURTISS WARHAWK 


Power Plant: 1,200-hp. Packard 
Rolls-Royce Merlin; Span: 37'4"; 
Length: 31'8"; Height: 10'7"; 
Weight: 7,100 Ib.; Seed: 373 
m.p.h. (app.); Ceiling: 30,000 #t.; 
Armament: 6 .50 cal. machine guns 





The P-38's speed, range, and climb qualify it as a hot 
escort fighter. Teamed up with the British Stirlings 
and Lancasters, it has chalked up notable victories at 
Cologne, Bremen, and other raided industrial cities 


and other models that carried the brunt of 
the early blitz were short-range aircraft. 
Their mechanical advantages had to be 
pared considerably to get them over Eng- 
land and the thousands of wrecked aircraft 
that littered the English countryside were 
evidence of the stupidity of the move. Goer- 
ing had, in the homely words of the late 
“Paddy” Finucane, “tried to eat soup with 
a knife.” 

How good have our guesses been? How 
well are we prepared to fight the type of 
war that is unfolding, with equipment that 
had to be planned two or more years ago? 

Ten or possibly 11 United States types 
now in production will carry the weight of 
our part in the current conflict. 

Probably the most discussed and With 


enough structurally to “duck for home, 
bringing with them what special infor- 
mation is necessary to dictate the spe- 
cialized aircraft or action needed to re- 
place them. They are easy to maintain. 
Simple, rugged design and structure 
have produced an airplane that is easy 
to service and repair. Major structural 
replacements, needed only when the 
ship is badly battered, can be accom- 
plished with the most elementary tools. 
The airframe requires virtually no at- 
tention. It is sealed and bonded against 
the ravages of sand, snow, and tropical 
rain. They can be staked outdoors for 
months on end. A mechanic who serv- 
iced the type in the Philippines, where 
airplanes are known to disintegrate 
outdoors, said that all the P-40 needed 
was gas, oil, and a few kind words and 

it would keep running forever. 
Justification for the type need only 
be read in the final box score wherever 
the P-40 went. In the Philippines, a 
handful of them cost Japan over five ships 
for each P-40 in combat. Here they acted 
as fighters, scouts, photo ships, and even 
bombers. During the last days on Bataan, 
MacArthur’s mechanics stuck four P-40s 
together out of wrecks and spare parts, 
rigged them as bombers, and sent them out 
to sink 30,000 tons of shipping in Subic Bay. 
In China, their score was 3.9 to one, in 
Australia, 3.1. In Russia they were the only 
craft capable of clearing the way for the 
Stormoviks, while in the Libyan desert they 
tackled tanks and bombed troop emplace- 
ments. Wherever the task assigned to it 
paralleled the original purpose of the fight- 
er, the U. S. defense problem, it made every- 


the 37-mm, gun in its nose and its remarkable ma- 


maligned of our types has been the neuverability even at high speeds, the P-39 has turned 
Curtiss P-40. This ship has, at times, out to be a tank killer rivaling Russia's celebrated 
been called the worst and the best Stormovik. It's strange work for a mid-altitude fighter 


guess of the entire war. Its design 
was laid down when no one knew 
quite what the war was going to turn 
out to be. The type has undergone 
seven alterations and modifications, 
each one a distinct improvement. It 
evolved as the work horse among 
United Nations single-seaters. 
Tactically, it is an advance-guard 
airplane. It is assigned to new opera- 
tions where all-around performance 
is needed plus the ability to ‘take it.” 
P-40’s have been active in every Unit- 
ed Nations front in this war where 
land-based aircraft have operated. 
They are selected because they are 
tough and can be thrown against any- 
thing the enemy has. Even if they 
are outperformed, they are “beefy” 
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THE FLYING FORTRESS 


THE MITCHELL 


THE MARAUDER 


THE HAVOC 





THE LIBERATOR 


THE LIGHTNING 


THE AIRACOBRA 


THE WAR HAWK 


Vaw 


\ 


THE MUSTANG 


WINGS OF VICTORY. On these I! basic types of combat aircraft the 
U. S. Army rests its assurance of triumph in the war in the air. Every 
one of these planes is the result of a long process of design and de- 
velopment. In the acid test of combat on many fronts, they have given a 
good account of themselves against the best comparable planes of the 
Axis Powers. Further experience may modify design, but this is the pattern. 
Today and always, Americans may be confident that our planes are 
worthy of the skill and courage of our flyers. POPULAR SCIENCE MONTHLY 









EVOLUTION OF 


The Warhawk (P-40F), 
been improved from ye 
in its evolution from a 
firepowered job into a tc 
of the skies. 


KEPT FLYING BY ; 
r SELF-SEALING 
EASY MAINTENANCE e* GAS TANKS 
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TERRIFIC * As the Hawk (P-36) 


KILLING ARMAMENT by French pilots it o 
IN-LINE LIQUID-COOLED y P 
TOUGH STRUCTURE a. av 
HORSEPOW 
TAKES PUNISHMENT ORSEPOWER 


HAS FOUGHT AND KILLED ON EVERY FRONT 


As the P-37 it grew | 
in-line, liquid-cooled 
of heavy armament. 


Newer and faster wa 
with today’s fighters 
P-40 had neither arm 


Today's Warhawk is 
and a lot of experien 


. fire power, and punc 
USED AS FIGHTER, FIGHTER-BOMBER, TANK KILLER, AS BOMBERS, SIX SALVAGED P-40S SANK 30,0G0O TONS OF JAPANESE 


AND FOR GROUND CO-OPERATION COMBAT VESSELS 
























LIGHT STRUCTURE, 
THIN SKIN WHICH 
CAN'T TAKE IT 


OF A GREAT FIGHTER 


40F), like the British Spitfire, has 
m year to year. Below are stages 
ym a low-speed, unarmored, low- 
© a tough, highly protected slugger 


' SELF-SEALING 
GAS TANK 
& ‘ 


NO ROOM FOR 
PARACHUTE. 
PILOT DIES 
WHEN PLANE 
is DOWNED 
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».36) it had a radial engine. Manned AIR-COOLE DRDOUBLE- \ seeee 
s it outfought Messerschmitts early in BANKED RADIAL MOTOR. INEFFICIENT 
14-CYLINDER. LOW 
ARMAMENT 


HORSEPOWER 
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rew longer and was powered by an 
joled engine. It still lacked the punch 
ment. 


ET ad 


er was the first P-40, but in comparison 
jhters it was undergunned. The first 
armor nor self-sealing gasoline tanks. 
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wk is the seventh of the P-40 series, 
erience has been built into it. Armor, 
punch — all are there. 




















BOTH PLANE ANDO PILOT ARE LOST WORTHLESS EXCEPT FOR ATTACKING 
WHEN HIT OTHER FIGHTERS 


The Mitchell (North American B-25) 
Has Made History in This War 


iT BOMBED TOKIO 


FIRST U-BOAT SUNK IN THE ATLANTIC 


The Marauder (Martin B-26) 
Used Torpedoes at Midway 


thing else it encountered look ridiculous. 
The war in the desert belonged to U.S. 
types, for at those distances and under 
those conditions they were at home. 

Probably the prize dumb comparison in 
this war is that of the former naval pilot 
who compared the P-40 with the Jap Zero. 
The over-all box score should have told the 
story—-3.52 Japanese lost for every P-40. 
In turn and rate of climb, certainly the Zero 
had an ample edge, but it paid plenty for 
the privilege. To begin with, the Zero 
weighs 4,750 pounds wringing wet. It car- 
ries neither armor nor a self-sealing tank. 
Its fuselage, from the cockpit back, is cov- 
ered in a gauge of dural thinner than any 
rolled in the U.S. It had only a fraction 
of the number of instruments carried by the 
U.S. pilots, the flier wore no parachute, 
the general structural factor of safety was 
about 2.5 to 1, differing from the 12-to-1 
characteristic of our craft. Annodizing, to 
protect the ships from ravages of the 
weather, is virtually unknown. The Zeros 
are frequently unpainted and only a “dim- 
mer” coat keeps the sun from making them 
a long-range target. 

Those who would like our men to fly this 
kind of a winged coffin ~re reminded of one 
thing. At the outset of the war, a rumor 
was current that the “heroic’’ Jap pilots 
would crash-dive their airplanes rather 
than allow them to be captured in examin- 
able shape. This was a figment of the im- 
agination. The truth of the matter was that 
the Zero was so frail, that any mishap in 
landing would practically roll the craft up 
into a ball. 

The Curtiss-Wright Corporation finally 
sank the “magnificent Zero" myth once and 
for all when they stripped thirteen hundred 
pounds of weight out of a P-40—spare 
guns, self-sealing tanks, instruments and 
the like. They reduced its armament and 
load to that of the Zero without impairing 
the P-40’s inherent structural strength. 
The experimental airplane, thus stripped, 
carrying a 180-pound pilot with his para- 
chute—-and, toting a wing loading in excess 
of the Zero’s 20 pound per square foot, out- 
climbed, outturned, outmaneuvered and 
outfought the Zero on every one of the 11 
basic categories of performance laid down 
by General Chennault and the Flying Tigers 
in China. 

The question arises, why are these air- 
planes fought carrying these heavy wing 
loads? The answer can be found in the 
basic military philosophies of the two na- 
tions. To the Japanese, the victory belongs 
to some abstract personage and the sol- 
dier. His individual existence means noth- 
ing. Providing for a better than even 
chance for the pilot is unheard of. Techni- 
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A bomber is said to be self-sufficient when it is able to complete the mission for which it was desig 
without support of other aircraft. This means that it must hove armament to protect it in every quarter 

any possible attack. Bombers that have “‘blind spots,’ or are inadequately g d, must be escorted by fig 
and their bombing range is limited to the range of such craft. The drawing shews the Fortress’ bristling arma 








THE TRUTH ABOUT THE FLYING FORTRESS AND THE LANCASTER 
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BOMB LOAD. The world’s greatest load lifter 
BOMB LOAD of the Fortress has been compared the production-bomber class, the Lancaster does 
unfavorably with that of the British Lancaster. more bombs in its long, cavernous bomb bay. But 
Such isons are misleading b the two intended for a different job—— pattern bombing o 
pl are designed for different missions. The dustrial and military areas at night, with an 
B-I7 carries 3. tons of bombs, plus ammunition 














+e — RANGE. Lancaster's average missic is 
RANGE. With this load, the +s to bomb a target about 750 miles away, 
Fortress eum. Gy to © target flying at medium altitude. Since it must » 
more than 1,000 miles away, be protected by fighters, it ’ oo 
drop He Bonhe, und retgen. farther than these relatively short- 
oe, For shorter trips, more bombs . enh dh tek ae ais 
~~ can be taken. At the same a ge : ne htttes bombs 
Pe mee time, the B-I7’s defensive a 
Py. SP qormoment is not sacrificed <5. 
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“Change of pace"—making the enemy meet a new type of weapon—is the strategy behind the P-5! 
(Mustang). Developed at the request of the British Air Ministry, it is designed to perform well at low 
altitudes. It is not expected to meet high-altitude fighters on their own grounds; they must come down 


THE BRITISH SCRAPPED THEIR OWN PLANE FOR THIS U.S. TYPE 




















WING DESIGN is the secret of the Mustang's 
low-level performance. Anew contour prevents 
turbulence from developing in the denser air 


cal experts who have examined the wreck- 
age of the Zero state that its frailty made 
simply flying this craft an act of desperate 
heroism. Extreme gust acceleration found 
under thunderheads or similar meteorologi- 
cal conditions have been known to shake 
the Zero apart. We as a nation believe that 
the victory belongs to the individuals who 
make up the nation, the air crews among 
them. The victory is of little value to them 
if they do not survive to enjoy it. We 
choose to enhance our pilots’ chance of sur- 
vival by every mechanical means at our dis- 
posal, leaving heroism to the individual 
choice. We simply do not elect to pay for 
that kind of performance with the safety of 
our flight crews. 

The ultimate justification for our philos- 
ophy of sacrificing the edge of performance 
for a margin of safety lies in the fact that 
Japanese Sentoki 001, the successor to the 


82 


AS A SEA-LEVEL FIGHTER, the Mustang has a big 
advantage over altitude fighters like the German FW-190, 
as the Nazis discovered when they tried to meet the P-5! 


Zero, carries self-sealing tanks, heavier 
general structure, etc. Despite 300 more 
horsepower, it is inferior to the original 
Zero on climb and turn. While human life 
is a sma!l consideration to the Japanese 
high command, the number of men lost 
through structural weakness of the craft 
prompted a change. The Jap Air Staff 
guessed wrong—the change admits it. 

The next in line for literary back-stab- 
bing is the P-39, the Bell Airacobra. From 
its inception, this child of scorn and wiz- 
ardry had a lot of people disliking it. The 
pilot sat in front of the engine, the power 
was delivered in a U line down from the 
drive shaft, under the cockpit floor, and up 
to the propeller. Here it met the basic as- 
sumption of the Airacobra, the 37-mm. 
cannon, supported by two synchronized .50 
caliber guns and four .30’s firing free out- 
side the propeller arc. Changes may have 
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THE P-5I1—FIRST U.S. PLANE BUILT FROM WAR INFORMATION 


SILHOUETTES of the Mustang and Messer- 
schmitt 109G are enough alike to fool AA 
gunners on both sides. However, the bottom 
view reveals differences in wing shape, tip 


contour, 


THE MUSTANG 


wing fillet, 


and stabilizer shape 


THE MESSERSCHMITT 


HERE ARE SOME OF THE JOBS OF THE LOW-FLYING MUSTANG 




















PHOTOGRAPHY. The 
Mustang can sneak in 
and out for pictures 


been made in the general armament setup, 
but the theory of building an airplane be- 
hind a gun had proved out. The Airacobra 
is murder on anything that gets in front 
of it. 

The radical idea of putting the engine, 
the heaviest single piece of equipment in 
the whole airplane, smack on the center of 
lift and load was looked at with suspicion 
by orthodox designers and air tacticians. 
Off-line power delivery looked uncertain, 
unreliable, and an invitation to maintenance 
trouble. Nevertheless, the guess was that 
somewhere an airplane would be needed 
that could blast its way into and out of 
formations of anything that flies. Larry 
Bell started with the idea that the best 
place to put an antiaircraft gun was on an 
airplane. The most important single ad- 
vantage of the P-39 general design is that 
the size, rate of fire or shell velocity of the 
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ATEACKING GROUND TROOPS is 
made easy by its perfect handling at 
ground level. Armament is plentiful 


BOMBING. Use of various types of 
bombs permits the Mustang to take 
over the work of other fighter-bombers 


forward-firing gun can be altered as the 
requirements of war change, without major 
modification of the type. 

The P-38 was our original bid for high- 
altitude strength. A radical design, it is 
singularly maneuverable for a twin-engined 
ship. The basic disadvantage of most twin- 
engined fighters is their inability to make 
short-radius turns. Having two parallel 
lines of thrust and two similar torque al- 
lowances to make, the craft must “bend” 
two force lines in order to turn. This makes 
the banking harder, just as it is more diffi- 
cult to turn sharply with a car than it is 
with a motorcycle. The Lightning gets 
away from this problem in a measure by 
turning the propellers in opposite directions. 
Thus each engine counters the other's 
torque, eliminating dynamic allowances for 
this turning tendency such as wing warping, 


and offsetting the (Continued on page 222) 








F THE 40-odd 

species of scor- 
pions found in the 
United States, two are 
dangerously virulent 
to man; their venom 
can, and frequently 
does, cause death. As 
far as is known, the 
lethal varieties of 
these eight-legged lit- 
tle monsters, which 
are not insects, are 
confined to Arizona, 
principally the south- 
ern half of the state, 
although recent re- 
ports indicate that a 
few, or perhaps a new 
species, live in Texas 
and California. The 
comparatively harm- 
less species, common 
examples of which are the striped-tail scor- 
pion (Vejovis spinigerus Wood) and the 
giant hairy scorpion (Hadrurus hirsutus 
Wood), are fairly abundant in all of the 
western and southwestern states. They are 
only mildly poisonous, about as much so as 
a wasp or a bee. Their sting produces a 
local swelling, often painful and accom- 
panied by discoloration. In some cases the 
pain is more severe than in others, and oc- 
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HOW DEADLY 
IS ARIZONA'S 
PUBLIC ENEMY 

NO.1? nerve, ‘and nies 


BY HERBERT L. STAHNKE 


casionally may travel 
a short distance from 
the site of the sting. 
But under normal con- 
ditions there is no 
danger of death. 

To be stung by the 
Centruroides sculp- 
turatus Ewing or the 
Centruroides gertschi 
Stahnke, however, is 
another matter. The 
venom of both sculp- 
turatus and gertschi 
is a neurotoxin, that 

it affects the 
and unless 
applied at once the 
victim may die in 
heavy convulsions 
after from 45 minutes 
tc four or more hours 
of intense pain. Experimental animals, such 
as white rats, have been known to die in 10 
minutes after being stung. 

Both sculpturatus and gertschi are slen- 
der and innocuous-looking creatures, and 
are small; a specimen measuring 2'2 inches 
from the tip of its head to the tip of its tail 
is considered large. In general they are of 
a solid, yellowish straw color, but gertschi 
can be distinguished by two irregular black 
stripes down its entire back. The poison 
glands are located in the last segment of the 
tail, the hard outer covering of which is 


At left, a scorpion is being "milked" 
by electrical induction. Pure venom 
obtained by this method is injected 
into experimental animals for tests 


A drop of the deadly stuff is seen 
below at the tip of the stinger, a 
fine, hollow needle located at the 
end of the last segment of the tail 
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ARIZONA'S PUBLIC ENEMY NO. | among the 
poisonous animals, Centruroides sculpturatus Ewing, 
is said to have been responsible for eight times as 
many deaths as have been caused by rattlesnakes. In 
this family group, the female is seen at the left, 
the male at the right. Sculpturatus is one of the 
two dangerous scorpions of all the 40-odd species 














Partner in crime is the Centruroides 
gertschi Stahnke. Here, again, the 
female is shown at the left. Like 
sculpturatus, it is of a solid, yel 
lowish straw color, but may be dis- 
tinguished by two irregulor black 
stripes down the back. Both of the 
deadly speciec are small: a speci- 
men measuring 22 inches from tip 
of head to tip of tail is a big one 


Much more formidable-looking, but 
relatively harmless, is the light- 
faced giant hairy scorpion Hadrurus 
hirsutus Wood seen at direct right. 
As shown by the metric scale, this 
specimen is about four inches long. 
The author has a specimen measur- 
ing 124.4 millimeters (nearly five 
nches) from end of head to tip of 
aculeus, or stinger. In spite of its ap- 
pearance, the sting of this hairy 
monster is less harmful than a wasp's 


A close relative of hirsutus, and 
also comporatively innocent, is the 
blackish giant hairy scorpion Had- 
rurus spodix Stahnke. Fortunately, 
most of the scorpions found in the 
western and southwestern states are 
not deadly. The venom of spadix, 
for example, couses a rather pain- 
ful local swelling but will not result 
in death even when injected into a 
six-weeks-old rat. The lethal sculp 
turatus and gertshi are principally 
confined to southern part of Arizona 
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SCORPION'S STING is here administering the coup de 
grace to a cockroach. Venom is used to quiet the victim when 
it objects to being eaten. The scorpion using the sting is 
feeding on the roach's neck while another works on a wing 


prolonged into a fine, hollow, needle-sharp, 
permanent stinger which punctures the vic- 
tim’s body. The venom, to an amount rough- 
ly equal in volume to one fifth the size of a 
common pin, is injected into the wound 
through the hollow stinger. 

Neither of these dangerous species, nor 
any of the mildly poisonous scorpions, will 
ever attack a human being, but they will 
sting quickly in self-defense if they are dis- 
turbed. Since all scorpions, and especially 
sculpturatus, are often found in human 
habitations, any one living in scorpion coun- 
try should always be on the alert. And 
when picking up boards, stones, and other 
objects out-of-doors, the fingers should never 
be placed on the under side. Scorpions fre- 
quently cling to these surfaces, and if the 
fingers happen to press them they will sting. 
If a person feels a scorpion, or for that mat- 
ter any insect or other crawling animal, on 
his body, he should brush it off instead of 
dispatching it with a vengeful swat. 

The most effective first-aid treatment for 
scorpion sting, especially the sting of the 
dangerous species, consists simply of ice 
therapy. The ice has no effect on the venom 
itself, but decreases absorption and localizes 


the poison. This treatment should be begun 
immediately in order to obtain best results. 
In an instance where the victim has been 
stung on the finger tip, the most effective 
way of treating the sting is to immerse the 
hand in a mixture of finely crushed ice and 
water. The hand should be kept in the solu- 
tion until the action of the venom can no 
longer be felt and the solution feels pain- 
fully cold. Then the hand should be removed 
for a few seconds, and then immersed in the 
solution again. The practice of alternately 
immersing the hand and withdrawing it 
from the solution should be kept up for from 
two to three hours, and if it is done intelli- 
gently and faithfully no other treatment is 
likely to be necessary. What actually hap- 
pens in this treatment is that the removal of 
the hand from the ice solution permits a 
small quantity of the venom to enter the 
body, where it is successfully combatted by 
the body’s protective agencies. Ice packs 
may be used on parts of the body where im- 
mersion is not practicable, but if the sting 
is on the face, the back of the neck, or the 
backbone, no time should be lost in getting 
the patient to a hospital or a physician ex- 
perienced in treating scorpionism. 
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NEW INDUSTRY MAKES BEARINGS WAR INSTRUMENTS 


ATURE makes rubies and sapphires by fusing 
aluminum oxide in her own laboratory, the volcano, 
é ral under terrific heat and pressure. Man can do the 
»/ ren same job by dribbling aluminum oxide into an extremely 
7 } hot flame formed by the union of oxygen and hydrogen, 
and catching the melted droplets on the end of a pointed 
stick. If the aluminum oxide is pure, the droplets become a 
white sapphire. If man wants rubies he adds to the alumi- 
num oxide, as Nature does, from one to two percent of 
chromium oxide; if blue sapphires, a pinch of titanium 
oxide. The stones thus formed are not imitations; they are 
identical with the natural product in hardness, chemical 
composition, specific gravity, and index of refraction. For 
industrial purposes, specifically bearings, the synthetics 
are superior because they are virtually flawless. 
In peacetime no synthetic jewels were manufactured in 
the United States, but American industry imported from 
Europe, principally Switzerland, about 200,000 carats a 
day, of which 75 percent were used in watches, water and 
electric meters, and precision instruments requiring non- 
magnetic bearings. The war practically wiped out these 
imports, and at the same time enormously increased the 
demand. Jewels for bearings are essential to the success 
of the American war effort, for without these tiny pieces 
of fused alumina, no bomber could stay in the air, no 
watch would keep accurate time, and no warship could be 
navigated. More than 5,000 jewels are used in one battle- 
ship, including 4,000 in the engine room, about 100 in the 
fire-control mechanism, and another 100 in the navigation 
instruments. The instrument panel of a single bomber 


] Man-made sapphires, from which jewel bearings are cut, are created by fusing aluminum oxide 

under extreme heat. Oxide is first placed in this container where it mixes with oxygen. Passing down 
to burner below it contacts a flow of hydrogen. There the two gases ignite at 3,000 degrees Fahrenheit 
and melt the oxide into a tiny droplet which falls to a waiting clay stick entering burner from bottom 





contains approximately 100 jewel bearings, 
an undisclosed number go into the manu- 
facture of a bomb sight, and millions are 
needed for ring and pivot bearings in small 
electrical instruments, electronic control de- 
vices, range finders, and other military and 
naval apparatus. The largest of the ring 
bearings is not more than a few millimeters 
in thickness, circumference, and diameter, 
and the jewels used for pivot bearings are 
even smaller, about one millimeter in di- 
ameter and 9/10 of a millimeter thick. 
Almost two years ago, foreseeing a pos- 
sible shortage in these vital materials, the 
Office of Production Management asked 
American chemical firms to undertake the 
manufacture of synthetic jewels, and ex- 


periments were begun in several plants. 
Some four months after Pearl Harbor this 
work began to show results. In May the 
Union Carbide & Carbon Company began 
producing considerable quantities of syn- 
thetic stones, and in August the new firm 
of Synthetic Gems & Jewels, Inc., put 40 
furnaces in operation, with 60 more ready 
to be installed. Soon after the first of the 
year the Bulova Watch Company will start 
production in a new building with more 
than 200 furnaces. None of these machines 
will make anything but white sapphires, 
since no particular advantage is to be gained 
by coloring the stones. The only rubies and 
blue sapphires now being made into bear- 
ings are from prewar stocks. [CONTINUED] 


Photographs made at the Bulova Watch Company and Synthetic Gems & Jewels, Inc., by William Morris and Robert Smith 





) From the burner come these crystals, called 
“boules," each of which is an accumulation of 
hundreds of drops of fused oxide. As the burner's 
clay stick catches each droplet, it is lowered to 
reduce the temperature and thus the droplet is 
crystallized. The clay stick is then returned to 
its former position where the gradually growing 
crystal awaits the next melted drop of oxide. De- 
pending on its size, each boule takes from two 
to six hours to form. By watching the formation 
process through the furnace's opening shown at 
left, and by maneuvering the clay fire stick, the 
operator can control the boule's size and shape 
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After the boule is removed from the furnace it 
is split lengthwise into two approximately 
even pieces. Each is examined for flaws and 
then fixed to a small board with sealing wox 
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These squares, cut from half-moons in vorying 
sizes which are determined by the purpose to 


which the ultimate synthetic gem will be put 
are being sealed on disks for rough grinding 


In this operation, the outside radius of the 


| gem—or “jewel blank” as it is called at this 


point—is being ground between rollers. Forty- 
odd important operations still await the blank 


vr. 














The half-boules are then cut by a revolving 
saw which slices them into “half-moons" about 
1/32 of an inch thick. The saw blade, a copper 
disk, has been impregnated with diamond dust 






Here the tiny squares are shown lined up on a 
piece of paper and held together by molasses. 
When jewels are at this stage, they are ready 
for piercing, grinding, and polishing to size 


Preporatory to piercing, the jewel blank is 
glued to the end of a smal! steel rod. In none 
of the operations producing the gem can there 
be a tolerance of more than 3/10,000 of an inch 
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The steel rods are placed in this automatic 10 A close-up of the tiny drill cutting through 
24-drill machine, diamond . dust is applied, the jewel. If gem is to be a pivot-bearer, a 
and a hole 7/1,000 of an inch in diameter is small V-shaped depression is cut into it, in 
carefully cut through the center of each gem which the pivot point will rest and rotate 


The pierced jewel is now placed in this hole- 
enlarging machine. A tapered wire charged 
with diamond dust is drawn back and forth 
through the hole, enlarging and polishing it 


After having strung the gems on the wire of 
a “bow,” the operator holds them against 
a grinding wheel, turning the outer radius to 
proper size and concentric with the hole 


The jewel as it appears when strung on 
wire. Depending on the final use to which 
gem will be put, the diameter of the hole 
may be enlarged up to 21/1,000 of an inch 


The next step is “cupping"—a delicate pro- 
cess in which a small recess is cut around 
the hole as an oil reservoir. Half a drop of 
oil will lubricate a jewel for eight months 











An enlarged photograph showing the details 
of the delicate “cupping” operation. Cupping 
is done by means of three small drills, each of 
which is set at slightly acute angle, as shown 


Beveling the hole of the gem is done by means 
of oil, diamond dust, and a pointed copper 
wire rocked back and forth by hand. Outer edge 
s beveled by tumbling gem in Carborundum 


After beveling, the gems are put in this brush- 
ing machine which spins in one direction for a 
minute, then the other way for another minute 


The Bulova Watch Company has also 
pioneered in the manufacture of completed 
bearings from the rough stones, which are 
called boules. In less than a year the com- 
pany designed and manufactured, in a 
specially built machine shop, intricate ma- 
chines for cutting, grinding, piercing, and 
polishing the jewels, and trained a large 
force of workers to operate them. By Au- 
gust, 1942, the Bulova Company was in 
full production on completed bearings, and 
in addition had built enough machines to 
equip and set up production lines for a dozen 
other manufacturers 


Here the inner radius of the gem is being 
ground by a thin wire charged with diamond 
dust. Note that wire is held at an angle so as 
to permit the jewel shaft to ride at a tangent 
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The process by which these stones are 
made is a simple one employing automatic 
furnaces, but it is extremely difficult to 
start and to control. The finely powdered 
aluminum oxide must be absolutely pure, it 
must flow evenly into the flame, and a con- 
stant temperature must be maintained. The 
furnaces are set up in banks, and although 
in various factories there are minor differ- 
ences in design, essentially each consists of 
a container for the aluminum oxide, a rocker 
beam which operates a small trip-hammer, 
two horizontal pipes to feed the oxygen and 
hydrogen from tanks, a vertical pipe to 
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When they come from the brushing machine, the Now the gems, firmly held by the linoleum 
gems are pressed into a round linoleum block, block, are being polished against Honduras 
such as that shown above. They are now ready mahogany which is used for this purpose 


to have their tops polished, as pictured at right because of its hardness and very close grain 
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carry the gases and the oxide into the burn- 
er, and the burner itself, which is made of 
fire clay and is about 10 inches long and 
six inches in diameter. Entering the burner 
from the bottom is a fire-clay stick, which 
can be moved back and forth and up and 
down by the operator. 

After the furnace has been tested to make 
certain that each stage of the process is 
carried out with split-second precision, the 
aluminum oxide is placed in the container 
at the top of the furnace assembly. The 
trip-hammer strikes the top of the con- 
tainer, forcing carefully calculated quanti- 
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21 The ultimate reward of a long series of 

arduous and delicate operations, the 
perfect jewel bearing shown above—without 
which a battleship could not navigate, a 
bomber could not fly, this most important of 
wars could not be won—gets its last inspection 


ties of aluminum oxide through a fine screen 
into the vertical pipe. There it meets the 
flow of oxygen, and is carried downward to 
the burner. Just above the burner the oxy- 
gen and aluminum oxide meet the flow of 
hydrogen, and the two gases burst into 
flame at a temperature of about 3,000 de- 
grees Fahrenheit. The aluminum oxide im- 
mediately melts, and the droplet thus 
formed falls through the burner to the 
stick, which is then automatically lowered 
to a point where the temperature is reduced 
by about 100 degrees. This permits the drop 
to crystallize, whereupon the stick moves 
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upward to catch the next drop. Thus there 
is built upon the stick, drop by drop, a single 
large crystal called a boule, the size and 
general shape of which is regulated by the 
operator, who watches through a window 
set in the side of the burner. A boule can be 
formed in from two to six hours, depending 
upon its size, which may range in length up 
to as high as four or five inches—a rather 
remarkable achievement when it is consider- 
ed that each boule is a flawless sapphire. 


HE boule is whole when removed from 

the furnace stick, but splits along its 
optical axis when the elongated tip is 
snapped off, forming two pieces of approxi- 
mately the same size. From the time the 
half-boules enter the Bulova plant until they 
emerge as completed bearings ready to be 
installed in instruments, about 70 operations 
are required, including the cleaning and in- 
spection which follow each stage of manu- 
facture. All saws, drills, wheels, laps, and 
brushes used in cutting, piercing, grinding, 
and polishing the jewels are impregnated 
with diamond dust, for only a diamond, and 
one or two rare elements which are not 
available, will cut a ruby or a sapphire. On 
the Mohs scale of hardness these stones are 
9.3, only .7 less than the diamond. 

After inspection to locate possible flaws, 
which are seldom found, the half-boule is 
secured to a small flat board with sealing 
wax, and is then sliced by a copper saw into 
small pieces called half-moons, each of 
which is about 1/32 of an inch thick. The 
circumference depends'upon the diameter of 
the boule. The half-moons are shellacked 
into holders and ground flat and parallel on 
both sides, and are then cut into squares 
of varying sizes, depending upon the purpose 
of the bearing. The squares are ground 
round on a copper lap and then lined up on 
a piece of paper and held together by mo- 
lasses. The jewels are now blanks, ready for 
piercing, grinding, and polishing to correct 
size. 

Most important of the 40-odd operations 
through which the blanks must pass before 
they can be fitted into metal bushings and 
so become bearings, are piercing, enlarging 
the hole, outside turning, cupping, tumbling, 
oliveeing, countersinking, brushing, and 
wood-lapping. In none is there a tolerance 
greater than 3/10,000 of an inch. The first 
operation is piercing. The blank is glued to 
the end of a small steel rod called a jewel 
arbor, and placed in an automatic drilling 
machine of 24 spindles, experience having 
shown that this is the number that one 
worker can operate most efficiently. Dia- 
mond dust is applied to the jewel, and the 
tiny drills thrust against the stone until they 
have pierced a hole 7/1,000 of an inch in 
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diameter. Later this hole will be enlarged 
up to 21/1,000 of an inch according to the 
purpose for which the bearing is intended. 
In a few stones the holes are made as big as 
30/1,000, but the number of such bearings 
needed is comparatively small, and they are 
not in mass production. These jewels are 
made for use as ring bearings. If destined 
for a pivot bearing, the stone is not pierced. 
Instead, a V-shaped depression is cut into 
it, in which the pivot rests and rotates. 

The pierced jewels are strung on wires 
and placed in a hole-enlarging machine, 
where they are held in position between the 
spindles by resin, poured over them hot and 
allowed to cool. The stringing wire is with- 
drawn, and a tapered steel wire charged 
with diamond powder is drawn back and 
forth through the hole, enlarging and pol- 
ishing it at the same time. When this proc- 
ess has been completed, the jewels are re- 
strung on wire and secured in a “bow” which 
resembles a hack-saw frame. The operator 
holds the row of jewels against a grinding 
wheel, and turns the outside diameter to 
size and concentric to the hole, an operation 
which necessitates frequent inspection. The 
stones, removed from the bow and the wire, 
now go to a cupping machine, in which tiny 
drills set at an angle put a cuplike recess 
around the hole to act as an oil reservoir. 
If the cupping is properly done, half a drop 
of oil will lubricate a jewel bearing for from 
six to eight months. 


OUNTERSINKING or beveling the 

edges of the hole is done by operators 
who place each separate jewel in a cup- 
shaped holder and rock a tiny drill back and 
forth in the hole until the correct dimensions 
have been obtained. To bevel the edges of the 
jewels they are tumbled in a steel drum with 
Carborundum, after which they are shel- 
lacked to steel plates and both sides are pol- 
ished on a brushing machine which runs in 
one direction for one minute, then reverses 
itself and runs in the opposite direction for 
the same length of time. The jewels are then 
pressed into linoleum blocks, and the tops 
are polished flat against a block of Hon- 
duras mahogany, chosen for the purpose be- 
cause of its hardness and close grain. The 
last of the important operations is oliveeing, 
in which an automatic machine puts a 
radius on the inside diameter of the hole 
which, when the pivot rotates in the bearing, 
will touch it only at the tangent point of 
the radius, thus providing a one-point bear- 
ing and minimizing friction. The edges of 
the hole are then beveled top and bottom, 
the jewel is fitted into a brass bushing, and 
the edge of the metal is spun over the stone. 
It is now a completed set jewel bearing.— 
HERBERT ASBURY. 
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MODEL SHOWS 
CONTROL WORK 
IN AIRCRAFT 


MODEL of the fa- 
mous P-39 Airacobra, 
with workable cock- 


pit controls that manipulate 
ailerons, rudder, and elevator 
in exactly the same manner 
as in the actual aircraft, is 
now in manufacture at a 
price within the reach of any 
aviation student. Originally 
designed for use in Civilian 
Pilot Training Schools, it 
was found to be so success- 
ful that a model airplane and 
supply company has decided 
to bring it out in kit form. 
The model is ruggedly con- 
structed of non-essential materials, has all 
parts finished, and can be assembled in 
about an hour and a half. Its prime value, 
of course, is the detailed manner in which it 
reveals to the student of aviation the opera- 
tions involved in mar avering a ship in 
flight. A section cut away from the cock- 
pit allows the student to work the stick and 


A section cut from cockpit allows student to work stick and pedals 


foot pedals with his fingers and to observe 
the reaction that is produced in the ailerons, 
rudder, and elevator. An illustrated booklet 
showing in what positions the controls 
should be in order to accomplish the vari- 
ous twisting, diving, and turning maneuv- 
ers of combat flying, is included in the kit. 
The model has a wing spread of 24 inches. 


When the stick is held at its normal position, as at left, 
the ailerons are level with the rest of the wing. When stick 
is moved to the right, as at left below, the right aileron 
comes up, the left goes down, and plane banks to the right 


The chart below shows in detail those parts which determine 
the course of the plane, and precisely how those parts are 
controlled by the maneuvering of the control stick and pedals 


HOW THE CONTROL SYSTEM OPERATES 


WIRE CARRIES 
FORE-AND-AFT 


\ 


RUDDER 
PEDALS 


MOVEMENT ° 
OF STICK TO 
ELEVATORS 


ELEVATOR 
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RIGHT-RUDDER 
PEDAL WIRE 


WIRE CARRIES 
SIDE MOVEMENT 
OF STICK TO 
AILERONS 











PUMPS INSTEAD OF PROPELLERS provide pow- 

er for the newest of the U. S. Coast 

Guard's fire boats, eliminating the dan- 

ger of propeller damage by floating de- [i AIS : 

bris. These new boats, 101 of whichare Fe emer < ey Bes, Eee 
being built for the Coast Guard by an 
engineering concern in Ohio, are each 
equipped with four pumps powerful 
enough to deliver 700 gallons of water a_ a boat is backed, the process is reversed. A 
minute through the fire hose at the same draft of only 18 inches permits operation 
time they are maneuverifig the craft. In close to shore. The boats are 301%, feet long, 
propelling a boat forward, the pumps draw and have a 101-foot beam. It is estimated 
water in through a valve in the bow and _ that each of these boats can be successfully 
eject it through a valve in the stern; when operated with only a four-man crew. 


Pumps that supply the hose also propel this fire boat, 
drawing water in at the bow, ejecting it at the stern 


“SWAMP GLIDERS” like that 
in the photo at right form 
an important part of the 
Army's “Navy” at Lang- 
ley Field, Va., where they 
speed to the rescue of 
flyers forced down in 
marshy areas which are 
impassable for both land 
vehicles and ordinary 
boats. These glider boats 
have a draft of only six 
inches for negotiating 
the shallow water. They 
are driven by airplane 
motors and propellers, 
and can attain a speed of 
45 miles an hour, but be- 
cause of their lightness 
their operation is limited 
to smooth water. 
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Swinging Pendulum Weighs the Earth to Find Its Mass 


HAMPION weigher of the earth, Dr. 
Paul R. Heyl of the National Bureau 
of Standards, has just rechecked his last 
figure of 1930 with improved apparatus and 
slightly greater precision. By timing the 
swings of a horizontal or torsion pendulum 
between two heavy cylinders of known 
mass, he and an associate, Peter Chrzanow- 
ski, measured the constant of gravitation, 
which scientists call “g” for short. This 
fundamental figure, in turn, makes it pos- 
sible to calculate the mass of the earth. 
At least two good reasons exist, Dr. Heyl 


Reflectors on Shoulder Clip 
Guard Pedestrians at Night 


TO SAFEGUARD children and other pedes- 
trians at night, a highway patrolman, Ray- 
mond Trask, has invented a spring clip to 
be worn over the shoulder. Red reflector 
buttons glow at a car’s approach. 
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PUTS THE EARTH ON THE SCALES 


Attraction between the heavy cylinders 
and the balls on the pendulum is meas- 
ured by timing the swing with the aid of 
a light beam and mirror, using a camera 


ALUMINUM BEAM 
SWINGS IN 
HORIZONTAL 
PLANE 


SUPPORTING 
FILAMENT OF 
TUNGSTEN ——_ 


PLATINUM SPHERES 


HEAVY STEEL CYLINDERS 
OF KNOWN MASS 


tells POPULAR SCIENCE MONTHLY, for put- 
ting our planet on the scales. First, the 
mass of the earth serves as a standard of 
reference for the masses of other bodies of 
the solar system. Apart from astronomy, 
knowledge of both the mass and the size of 
the earth show its average density—about 
514 times as great as that of water. Since 
the density of surface rocks averages about 
3, underlying material obviously must be 
much heavier—supporting the modern the- 
ory of an iron core at the center of the 
earth. 





IODINE IN SEALED GLASS CAPSULES, protected by 
plastic tubes and tipped with compressed ab- 


sorbent cotton, are part of the first-aid 
equipment of the men in our armed services 
Pressure on the tube breaks the glass, al- 
lowing iodine to saturate the cotton swab 
for immediate treatment of wounds, as 
shown below. The capsules are also includ- 
ed in the first-aid kits of utility-company 
linemen and other industrial workers 


PLASTIC MASKS PROTECT 
WORKERS IN WAR PLANTS 
Eyes, throat, and lungs 
are shielded against flying 
particles of metal and dust 
by this mask fitted with 
clear plastic lenses and a 
plastic respirator that is 
packed with several differ- 
ent filters for as many 
types of fumes. The masks 
are being turned out by 
mass-production methods 
to equip plants engaged in 
America’s speeded-up war 
work, and are a refine- 
ment of the familiar gog- 
giles long used in this coun- 
try in counteracting indus- 
trial hazards. As worn by 
the young woman in the 
photograph, it would seem 
also to be a safeguard 
against disfigurement of 
the beauty of the hundreds 
of thousands of women 
workers who are doing 
their full share of our 
country’s war work. 


AUTOMATIC DE-ICING OF PLANE WINGS is ac- 
complished now through the use of an elec- 
tronic ice indicator. The sensing element is 
a plastic disk—shown above installed on a 
test section of the leading edge of a wing 
set flush so as not to disturb the airfoil and 
connected both with an indicator and the 
power-supply unit of the de-icing mecha- 
nism. In the photo, the ice is being formed 
by artificial means. 
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COLD LIGHT 


Helps Ships Fight 
War in the Dark 


PHOSPHORESCENT PAINT for the 
rims of the many dials needed 
in the steering and fire con- 
trol of a ship is being advo- 
cated by Westinghouse en- 
gineers for use by the Navy. 
Prime value of this kind of 
paint is that it glows under 
black-light radiations — and 
would continue to glow of its 
own accord for several hours 
after an enemy bomb or tor- 
pedo had knocked out the 
lighting system. Also pointed 
out by the engineers is that 
the reflection from black light 
is invisible, and that the glare 
from dial glass is eliminated. 


BLACK LIGHT for searchlights, whose beams 
could carry for several miles and yet remain 
invisible to the enemy, is also being recom- 
mended by Westinghouse engineers for use 
in marine work. The proposed searchlight 
is a quartz mercury lamp of high intensity, 
and its beam would make fluorescent buoys 
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glow pink or red, although their daytime 
color would be a nearly invisible sea-green. 
To enable a boat to pass safely through a 
mine field while making it virtually impos- 
sible for an enemy boat to do so, the field 
could be scattered with decoy buoys which 
black light would not be able to pick up. 























MAMLEAE. 


printed and enlarged back to four by 
five-inch size. Having priority over 
all other types of personal mail, 


V-mail letters, which cost the sender 
only three cents postage, and are 
flown to their destination from the 
nearest point of embarkation, have 
been known to arrive from Australia 
in eight days; from England in six. 
To insure the arrival of the micro- 
film, a copy is kept at the sending 
point until it is definitely known that 
the film has reached its destination. 
In the event the plane is lost, another 
film is made from the copy and for- 
warded. Out of millions of letters, 
not one has been lost A technical sergeant inspects strip of processed microfilm 








.. . Destination, Enlarged Back to Reading Size, 


erate Mm PIEtielolthi-ye| fet 














Having arrived at its destination, the film is 
placed in the printing machine, at left, which 
enlarges each of the film's images eight times 


The paper-processing machine, lower left, handles 
three 825-foot rolls, develops each at five feet a 
minute. Rotary drier is in lower right of picture 





4) After enlargements hav2 been developed and dried 
they cre taken in strip form to the cutting room 
where they are separated and sorted for delivery 
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Testing the machine, engineers have to hold their ears as the siren blasts out its mighty roar over New York 


New York Air-Raid Siren 


Nears Top Limit on Noise 
Sisnsest aoe have estimated that the 


loudest sound that could be produced 
would not reach more than 190 decibels. 
New York’s super air-raid siren atop the 
RCA Building, when operating at full throt- 
tle, reaches a horn volume of 170 decibels, 
and can be heard over 50 miles away. The 


revolving mammoth “howler” comprising 
the siren proper, a blower to supply com- 
pressed air, and a 140-hp. engine to drive 
both, creates its ear-shattering roar by a 
high-frequency air disturbance. A ‘“chop- 
per,” 25 inches in diameter, revolves behind 
six “throats” leading to the horn. As com- 
pressed air is sent into the throats at the 
rate of 2,500 cubic feet a minute, it is sliced 
off by the blades of the chopper, which re- 
volves at a rate of 4,400 r.p.m. 





CHOPPER CUTS FLOW 
OF AIR INTO BLASTS 
TO SET UP VARIATIONS 
IN PRESSURE THAT 
CAUSE THE NOISE 


BLOWER COMPRESSES 
AIR TO 5LB.PER 
$Q. INCH PRESSURE 


ORIVE SHAFT CONNECTED 

TO AUTOMOBILE ENGINE 

THROUGH FLUID-DRIVE 
SHAFT | 
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COMPRESSOR 
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By HERBERT ASBURY 


N ELECTRON is a subatomic particle 
Ag negative electricity so small that a 
billion billion billion would weigh less 
than an ounce. Singly, its power is insignifi- 
cant; more than two million million million 
electrons must pass a given point in the fila- 
ment of a 100-watt lamp each second in 
order to heat the lamp to normal bright- 
ness. But assembled in countless multi- 
tudes, the electron becomes a giant of 
energy. Uncontrolled, it can produce a 
lightning bolt. Harnessed and controlled 
by the vacuum tube, in which electrons are 
pulled from atoms as corn is shelled from 
the cob, these tiny entities can exert forces 
powerful enough to drive battleships and 
run steel mills. At the same time they can 
be used to control the most delicate of 
operations. 

Physicists and engineers believe that ulti- 
mately the electron will prove of greater 
value to mankind than any scientific dis- 
covery since the steam engine. They con- 
fidently predict the coming of an “electronic 
age,” in which man’s increasing knowledge 
and widening application of electronic ener- 
gies will add immeasurably to his comfort, 
security and prosperity. “Electronics will 
become the bright new word of the future,” 
Dr. W. R. G. Baker, well-known engineer of 
the General Electric Company, said recent- 
ly. “It promises new and higher standards 
of living. It is almost universal in its poten- 
tial application to our lives. The electronic 
tube will touch you, in the years to come, 
wherever and however you live and work— 
your sight, hearing, and taste; the food 
you eat, the healing of your body, the safety 
of your home, and the progress of your 
business.” 

Research in electronics has been so stimu- 
lated by the war and its pressing problems 
that physicists have probably accomplished 
more since Pearl Harbor than during the 
five years which preceded the Japanese 
attack. Many new discoveries and de- 
vices, the details of which are now mili- 
tary secrets, will be immediately applicable 
to industry when the world is again at 
peace, 
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Although the scientist conveniently de- 
scribes the electron as a particle of elec- 
tricity, actually he doesn’t know what it is. 
If he did, he would know what electricity 
and matter are, and perhaps be able to 
solve the ultimate mystery of the universe. 
He has never seen an electron, and never 
will see one; it is smaller than a light wave 
and hence forever invisible. But since the 
English physicist Sir J. J. Thomson discov- 
ered in 1897 that electricity consisted of 
countless charged particles, science has 
learned to produce electrons at will, to con- 
trol them, and to put them to work. The 
mass of the electron has even been estab- 
lished. Dr. Robert A. Millikan, of cosmic- 
ray fame, succeeded in 1910 in measuring 
the charge of a single electron, and from 
the data obtained in his experiments the 
mass of an electron was determined to be 
1/1,835 part of the mass of an atom of 
hydrogen, the lightest atom known. In 
simpler terms, the electron, as far as weight 
and mass are concerned, is to an ordinary 
hen’s feather as the feather is to the earth. 
But when an electron is set in motion it 
becomes heavier; the mass of the particle 
increases according to the speed at which 
it travels. At about 160,000 miles a second, 
the mass has doubled; and at the speed of 
light, 186,000 miles a second, it has in- 
creased sevenfold. 

Extensive research during the past dec- 
ade has identified the electron as a funda- 
mental building block of nature, one of the 
three basic materials of which all matter 
is formed. The others are the proton, which 
carries a positive electrical charge, and 
the neutron, which has no charge. An atom 
comes into existence when protons and 
neutrons assemble to form a core, or nu- 
cleus, and attract electrons, which travel 
around the core in an orbit the exact na- 
ture of which is still undetermined. The 
nature of the atom depends upon the num- 
ber and arrangement of these basic parti- 
cles. An atom of hydrogen, the simplest 
structure known, consists of one proton and 
one electron. An atom of helium has two 
electrons, an atom of lithium three, an atom 
of beryllium four, an atom of boron five, 
and so on down the list of chemical ele- 
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What Is an Eleetron? 
It Has Speed It Has Size 


30007. 
re (= 4 


More than two mil- 
lion million mil- 
lion pass c given 
point in the fila- 
ment of a 100-watt 
lamp in one second 


Since an electron 
is smaller than a 
light wave of the 
visible spectrum, 
it cannot be seen 
by the human eye 


It Has Weight 


ONE BILLION 
BILLION 
BILLION ELECTRONS 


{ OUNCE 


If you could put a 
billion billion bil- 
lion of them in the 
scales, they would 
weigh less than an 
ounce, they are so 
inconceivably small 


ELECTRON 


O 
ald 


It Has Mass 


Its mass is 1/1,835 
that of an atom ot 
hydrogen. In other 
terms, it is to an 
ordinary chicken's 
feather as the feath- 
er is to the earth 


ELECTRON 
Tass 
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ELECTRONS are almost unimaginably small particles of negative electricity. Along 
with protons, which are positively charged, and neutrons, which carry no charge, they 
make up the atoms of which the whole universe is composed. The diagram at the top 


of the page is a physicist’s conception of an oxygen atom. 


Its nucleus is a cluster of 


eight protons and eight neutrons. Whirling around the nucleus, like planets around the 
sun in our solar system, are eight electrons. The space between the nucleus and the 
electrons is empty except for the energy that keeps the system in balance. 
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ments to uranium, which has 92. All elec- 
trons are alike, regardless of what the 
atom may be; atoms of gold, lead, steel, 
and oxygen give off identical electrons. 

Some elements part with their electrons 
more freely than others, and are conse- 
quently more suitable for use in vacuum 
tubes. It is difficult, for example, to strip 
an electron from an atom of mercury, but 
an atom of the metal cesium will yield 
one of its 55 electrons with scarcely a 
struggle. The metallic element thorium is 
even more generous. When a vacuum-tube 

nent was made of tungsten combined 

th one percent of thorium oxide, physi- 
cists found that it produced up to 100,000 
times as many electrons as tungsten alone. 
In these tubes the electrons come from 
a layer of thorium metal one molecule thick, 
formed from the thorium oxide diffusing to 
the surface of the tungsten filament. This 
discovery resulted in the development of 
new vacuum tubes which lasted longer and 
required less power to operate. 
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Protons and electrons are equally though 
oppositely charged, and in normal circum- 
stances the atom has precisely the right 
number of electrons to neutralize the posi- 
tive charge of the protons in the core and 
maintain it in a state of equilibrium. But if 
one or more of the electrons are dislodged 
this delicate balance of forces is disturbed, 
and the atom attempts to restore it by at- 
tracting free electrons. When you stroke 
the back of a cat you are scraping electrons 
from the surface atoms of the animal’s fur. 
Sometimes when you do this your hand 
tingles and you “get electricity.” What you 
feel is the electric current, or path of ioniza- 
tion, set up by swarms of electrons rushing 
to the cat to restore the atoms of the fur 
to equilibrium. The same thing happens 
when you rub your feet on a thick-pile car- 
pet or rug and then grasp the knob of a 
door. You have stirred up a miniature thun- 
derbolt, for lightning itself is a similar 
manifestation on a gigantic scale—a path 
of ionization, strewn with atomic wreckage, 


POPULAR SCIENCE 





ELECTRONS (smaller dots,!) bump their way through molecules in a substance of low conductivity. In 
a two-element vacuum tube (2) they flow from the filament when the plate carries a positive charge. In 
a three-element tube (3) the grid makes it possible to control the flow between the filament and plate 





made by the passage of countless electrons 
between two points of opposite charge. The 
ionization which the lightning accomplishes 
so noisily is constantly being done quietly 
by solar and other radiations. In conse- 
quence, the air is more or less filled with 
free electrons, and is continually under- 
going electrical change. It is for this rea- 
son that an object charged with electric- 
ity will gradually lose its charge if ex- 
posed to the air. Free electrons are at- 
tracted to it, and in time restore it to 
electrical equilibrium. 

Most metals will yield electrons freely, 
and for that reason are good conductors. 
But among gases the reverse is true. A gas 
atom clings to its electrons with great 
tenacity, and collision or other force is re- 
quired to release them. A gas will not 
pass an electric current until it has been 
ionized. Copper is a superior conductor be- 
cause one of the 29 electrons of a copper 
atom is a vagrant, so lightly held that it 
can, and does, roam almost at will among 
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GRID ACTS AS SHUTTER 
CONTROLLING THE FLOW 


This bit of monkey business ex- 
plains the function of the grid 
in a three-element tube. Coco- 
nuts (electrons) thrown by the 
monkeys (filament) at a target 
(plate) must pass through the 
shutter (grid). Their passage 
is speeded or retarded by the 
position of the shutter, which 
corresponds to the grid charge. 
In the case of simple radio re- 
ception this is governed by the 
"tat eng nature of the incoming signal 
ee >. 


the other atoms. It is the movement of 
these electrons that constitutes a current 
of electricity. The speed of the current 
through a copper wire seldom exceeds eight 
inches a minute, but changes of the cur- 
rent produce an_ electromagnetic field, 
through which tremendous energy in the 
form of electromagnetic waves hurtles at 
the velocity of light. 

Physicists explain the huge energies ob- 
tained by the enormous number of particles 
taking part. A General Electric scientist, 
Dr. A. W. Hull, has calculated that the 
number of vagrant electrons in a cubic inch 
of copper wire is 15 x 10”—ten followed 
by 23 ciphers. Another physicist has com- 
puted that the number of drops of water 
which- flow over Niagara Falls in a hun- 
dred years is about equal to the number of 
electrons which pass through the filament 
of an electric lamp in one minute. Similar- 
ly inconceivable numbers of electrons are 
freed by vacuum tubes. Each square inch 
of filament in a radio tube, for example, 
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releases more than ten billion electrons 
every second. 

Electrons may be stripped from their 
atoms by the application of various forces, 
such as chemical action, pressure of an 
electric circuit, collision with high-speed 
particles, heat, light, and friction. The sim- 
plest way is to heat a filament of tungsten, 
or some other metal of comparable tough- 
ness, in a vacuum until electrons pour 
from it like steam arising from boiling 
water. That is what happens in an ordi- 
nary electric lamp when you switch on the 
light: the hot filament emits electrons in 
untold numbers. 

But while these and other forces can free 
the electron, it can be controlled and really 
put to work only by the vacuum tube, which 
has come a long way since Thomas A. 
Edison made one in 1883, 14 years before 
the electron was trapped and identified by 
Sir J. J. Thomson. Edison’s tube was 
simply an electric light bulb into which he 
had sealed an extra wire. By charging this 
wire with positive electricity, Edison suc- 
ceeded in pulling a current through the 
vacuum of the bulb. His discovery was im- 
proved upon by Professor J. A. Fleming 
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ORE SEPARATOR. Valuable 
metals may be extracted from 
low-grade ores by electrical ma- 
chines like the experimental mod- 
el seen at the left, developed at 
Westinghouse Research Labora- 
tories. Finely ground ore poured 
into a hopper at the top trickles 
onto a rotating drum where it is 
held by electrical charges. The 
metal particles lose their charge 
and fall off; the sand is removed 
at the back by charged wires 
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and others, and was utilized to some extent 
by Marconi in the development of wireless 
telegraphy. But its commercial possibili- 
ties were not recognized until Dr. Lee de 
Forest, in 1906, devised the grid, a wire 
mesh which, when charged, gave him 
greater control over the current flowing 
through the tube. The development of 
modern electronics, however, did not begin 
until Dr. Irving Langmuir of the General 
Electric Research Laboratory, in 1913, an- 
nounced his discovery that electrons would 
not only flow better in a vacuum than in a 
“soft” gas-filled or partial-vacuum tube, 
but could actually be controlled there with 
predictable results. 

Today, vastly improved and embodying 
many new principles, vacuum tubes are 
made for many special purposes and in a 
great variety of sizes, from the small de- 
tector tubes to the giants used to produce 
electrical oscillations for radio-telephony. 
One of these huge tubes can handle enough 
power to supply 75 homes, and up to 100 
gallons of water a minute are required to 
cooi the metal plates. Regardless of size, all 
vacuum tubes must have at least two ele- 
ments, a negative electron-emitting cathode, 
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and a positive anode, which pulls the elec- 
trons across the vacuum. Tubes depend for 
operation upon the emission of electrons 
from the cathode, whence they are driven 
out by heat or light. Since the electrons are 
negative, they rush for the anode, setting 
up a current which is passed out of the 
tube over external wires. In tubes which 
are to be used with high-voltage electricity 
a very “hard” vacuum is needed; that is, 
air must be pumped out until less than one 
molecule remains out of every original 
hundred million. This causes the electrons 
to overcrowd near the cathode and set up 
a negative condition which permits only a 
little current to flow. 

The third element, the grid, which is used 
in some vacuum tubes, is introduced be- 
tween the cathode and the anode. It can be 
made negative, neutral, or positive, and by 
regulating its potential the flow of current 
in high-vacuum tubes can be started, 


stopped, or modulated at any time. In 
vapor or gas-filled tubes the avalanche of 
electrons is so strong that once it is started 
the grid can do nothing. But it can take 
control at zero potential on the anode, and 
not let the flow start until it is ready. By 
this means the current can be regulated. 

The most important use for electronic 
tubes at present is in control devices, where 
their high sensitivity, instantaneous ac- 
tion, and limited output are employed to 
actuate other devices. They have affected 
our lives to a much greater extent than the 
average man realizes, for they have pro- 
vided engineers with the means to do better 
many things that were being done, and en- 
abled them to do things that were impos- 
sible before tubes became available. Four 
great industries upon which we rely for 
communication and entertainment—radio, 
telephone, moving pictures, and phonograph 
—all depend on the electronic tube. 


SCANNING ELECTRON MICROSCOPE. 
Combining the principles of television, the 
electron microscope, and facsimile radio, 


this new electronic instrument developed in 
the RCA Laboratories makes tremendously 
magnified photographs of opaque surfaces 
just as the ordinary electron microscope 
does of transparent specimens. At the left 
is a picture of etched brass made with it 








Four of the 100 to 150 different classes into which stripped cork is graded before processing begins. 
This is an important part of cork manufacturing. Badly cracked strips are ground for composition cork 


Stopping a Bottleneck 


By JEAN ACKERMANN 


in on 


B b-—_- enough cork for two to five 


years, with more ‘still coming 
neutral ships; no need to worry yet.” 
That's what the cork experts say, but in 
times like these “enough” has a special 
meaning. There isn’t enough for unlimited 
civilian use. There will be enough for es- 
sential purposes, and the development of 
alternative materials, plus expert use of 
the existing stockpile, will close the gap. 


Slabs of cork are steamed at the factory 
as the first step in manufacture. This 
softens the cork, making it more workable 


Cork goes to war, on land and sea and in 
the air. Some of its commonest uses are 
for temperature and sound insulation, life 
preservers, ammunition plugs, gas-tank 
floats, seals, gaskets, and washers. To help 
provide these, more linoleum is now being 
made without cork, and the cap on your 
soft-drink bottle is lined with paper. 

Cork, to the average American, probably 
means bottle stoppers and fishing floats. 
Actually, specialties of this type accounted 
for only three percent of U.S. consumption 


When bottle stoppers are to be made, a keen 
knife cuts the cork into fillets or strips. 
Stoppers are cut from them across the grain 
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Here is the cork industry in miniature. First, stoppers are punched, then the “waste” granulated for 
compressing into insulation board (foreground) or conversion into composition cork (the mat at left) 


NEW MATERIALS, PLUS) ECONOMICAL USE, 
EKE OUT OUR SUPPLY OF IMPORTED CORK 


of cork in normal times. Insulation board 
was the chief product, using 60 percent, 
composition cork (gaskets, washers, and 
novelty items like buttons and table mats) 
took 27 percent, and 10 percent went into 
linoleum. 

Now insulation products are held to 30 
percent of their former output, and this is 
allocated for war use. Cork is virtually 
barred in linoleum, vibration mats, shoe 
soles, road expansion joints; and completely 
so in fishing bobbers, shuttlecocks, table 


"Blocking" with a circular knife cuts out the 
3 stoppers—by hand, as below, or by automatic 
blockers which are costly and cause more waste 


coverings, fishing-rod handles, and pen- 
holder grips. 

Cork stoppers for chemicals and medi- 
cines can still be made up to 80 percent of 
the normal quota. The best-grade natural 
cork from which they are made is too costly 
for insulation. Some bottlers, however, are 
already testing a plan for piecing out the 
supply by making stoppers with a thin curl 
of cork around a wooden core. 

Production of crown bottle caps with 


composition-cork linings has been held to 


stoppers are sorted into 10 grades. A yood 


A After tapering, bleaching, and sterilizing, 
worker can classify up to 35,000 corks a day 


Factory pictures courtesy of Liberty Cork Co,, Jersey City, N. J., and Bloomingdale Mfg, Co., Butler, N. J. 
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70 percent, and is being slashed again. Man- 
ufacturers have been using thinner disks, 
and are experimenting with paper board 
covered with Pliofilm, and with narrow 
cork rings circling centers of vinyl or some 
other plastic. If extreme need arises some 
are understood to be ready to reclaim and 
reprocess used cork and cork linings. There 
are difficulties in the way of this, since the 
granular nature of composition cork makes 
it hard to sterilize. 





No cork is really lost. The raw “waste” at 
right, remaining after toothpaste cops are 
punched out, is ground with composition “waste,” 
left, to make more gaskets like those at the top 


Granulated cork from “waste” and the inferior 
grades is put in metal molds and pressed into 
boords. Cork insulation has been so popular here 
that cork “waste” for making it is often imported 
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Stages in processing a stopper. Here the sides ore tapered, and the shaving used on the pouring 
top at right. A smaller stopper is next cut out, and the cork ring fitted with a top and dauber 


For heavier industrial uses, a number 
of replacement products have stepped up 
production. A mineral-wool insulator is 
made by treating rock or slag, mixed with 
coke, in a 2,000-degree furnace and then 
disintegrating it into tiny fibers with a jet 
of steam. This can be packed loosely into 
crevices, formed into a blanket, or pressed 
with an asphalt binder into slabs of “rock 
cork.” 

A newer process, which may become a 


More cork “waste"—chopped odds and ends 
ready to go into the granulating machine as 
the first step in making insulation cork board, 
floor mats, and other composition-cork articles 


After compression in the molds, the blocks 
of granulated cork are baked solid in large 
ovens. Under heat and pressure, natural resins 
bind the cork granules in a tightly packed mass 
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SUBSTITUTES: 





Shredded bark of the American redwood tree is proving an excellent 
insulation material. It costs only a fourth as much as cork board, 
and may become a serious competitor of it after the war. Some of 
the shredded bark is shown. above with a cube of the bark beside it 








Glass fiber with 
an asphalt coat, 
sugar-cane fiber 
felted in layers 
with asphalt, 
and mineral wool : 
bonded with an ‘S 
adhesive are all 
cold insulators 

\ \ \ \ 








serious competitor of cork after the war, 
employs the shredded bark of the American 
redwood tree, and makes a good insulator 
at a quarter the cost. 

Bagasse, or sugar-cane fiber, pressed into 
blocks, is another relatively new insulator, 
commercially called Celo-block. Although 
not as efficient or long-lasting as some ma- 


terials, it is cheap, and is gaining so in 
popularity that shipments are a month be- 
hind orders. 

Still in the test-tube stage, but promising, 
are “Nylon leather” and puffed-up sand. 
The “leather” is made from ground Nylon, 
melted under pressure of some inert gas 
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like nitrogen or carbon dioxide. With con- 
trolled pressure, it can be made tough and 
leathery or porous and spongy. But now 
most Nylon is going into war fabrics. 

Puffed-up sand (silica aerogel) is re- 
ported to be more resistant to heat than 
any other known substance. A light, opa- 
lescent, easily pulverized solid, it contains 
as much as 95 percent air by volume. 

Glass occupies a special position in the 
insulation field. Glass wool, closely re- 
sembling mineral wool in its manufacturing 
process, is 40 percent lighter than cork. A 
new type of glass insulation in cellular form 
has appeared recently. This is called Foam- 
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glas (P.S.M., Nov. '42, p. 49) and is made 
by forming glass into light, rigid blocks, 
enclosing tiny airtight cells. 

Attempts are being made to start stands 
of cork trees in this country. There are a 
few in California, and plantings have been 
made in Arizona and New Mexico, but re- 
ports indicate that we have only about 
2,000, not enough for even one percent of 
our needs. (Incidentally, the U.S. Depart- 
ment of Agriculture wants information on 
unreported cork trees so, if you know of 
any, notify your State Forester.) 

Several of our native fir trees have a 
corky bark. University of Washington sci- 
entists have extracted small quantities of 
cork bark from the plentiful Douglas fir, 
but there is no immediate commercial pros- 
pect. 

True cork is the outer bark of the cork 
oak, Que rcous suber, that grows mainly in 
Spain and Portugal, and to some extent in 
North Africa. The bark is a light, tough, 
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resilient natural insulator. The tree flour- 
ishes where days are hot and nights cold, 
and has developed a thick, light outer cov- 
ering for insulation. Trees in the United 
States frequently shed their bark before it 
is ready for use. Perhaps this is because of 
the absence of violent changes of tempera- 
ture in our climate. 

Cork accumulates in layers one to four 
inches thick, and is stripped every nine 
years. Skillfully handled, a tree will renew 
its outer bark and may live 150 years. 

The first stripping produces rough, un- 
even “virgin” bark; the third, really fine 
cork that looks very much like brand-new 
bottle stoppers—light, resilient, and soft. 
It retains these valuable properties even 
when cut up, ground, pressed, baked, mold- 
ed, or sliced. In a compression test an inch 
cube remained unbroken under 14,000 
pounds pressure, and sprang back to 90 
percent of its former volume. Dead air 
locked in its cells was compressed, and then 





HINTS ON THE PROPER CARE AND HANDLING OF CORKS 





Rolling an old, deadened cork under a ruler 
or strip of wood, using moderate pressure 
restores resiliency. But soak it in water first 


Boring tools, commercial or homemade, cut 
smooth, even holes quicker if the cutting 
ends are turned first in a cake of paraffin 


Very old and dirty corks can be restored by 
alternately boiling and cooling two or three 
times. A weight will keep the corks immersed 


6 Hold the boring tool stationary and turn the 
cork. This keeps the cutting tube aligned for 
a clean, straight, and perfectly centered hole 
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expanded again with little leakage when 
pressure was released. These close-knit air 
cells also give cork its insulating properties. 
Of all the processed forms of cork, 
“natural” cork is best known to the public. 
Boiled and dried for cleaning and softening, 
it otherwise is in its original form. Natural 
cork is shipped in long striplike blocks. It 
may then be sliced into narrow slabs from 
which bottle stoppers are punched, trimmed 
and shaped into curved blocks for life pre- 
servers, or cut into other special shapes. 
Whatever the use, much is left over after 
shaping—one manufacturer estimates it at 
more than 70 percent—but no part is lost; 
all goes on to further processing. This 
“waste” is combined with scraps of less de- 
sirable cork—including virgin cork and an 
inferior grade called “refugo” that forms 40 
percent of every. stripping—and then 
ground and cleaned. Cork board is made 
from this “granulated” cork by pouring the 
mass into metal forms and baking for four 


to six hours (or steam-baking for a much 
shorter time), while the natural cork resins 
bind the granules into a solid, cohesive slab. 
When cool, this can be trimmed and in- 
stalled as an insulator. 

A development of cork board is cork- 
tile flooring, baked twice as long and sub- 
jected to high pressure, so that it is heavier 
and provides a firm, resilient floor covering. 
Other variations are “isolation” cork board, 
a denser slab that absorbs noise and vibra- 
tions and is used under heavy machines, and 
acoustical cork board, a lightweight block for 
trapping sound waves and damping echoes. 

Composition cork, another of the basic 
types, also is made from granulated cork, 
but has a special binder of glue or gelatin 
for closer cohesion. It is stiffer yet more 
easily worked than cork board, and can be 
cut, sliced, or molded for bottle-cap linings, 
motor gaskets, polishing wheels, waste- 
baskets, bulletin boards, table mats, inner 
soles, and part of the core of baseballs. 





TO GET LONGER USE IN THE 


KITCHEN AND LABORATORY 
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Cork dulls cutting edges quickly. Use a sharp 
knife, kept wet by frequent dipping in water. 
lf the cork is thick, make several light cuts 


Tape on a boring tool, serving as a depth 
gauge, will permit easing of the cut to pre- 
vent chipping, or help in boring blind holes 
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Light, horizontal strokes with a bastard-cut 
file held at an angle reduce diameter best. 
Keep the cork dry. Turn it after each cut 


When a cork must be held in the hand while 
boring, use a cloth or leather pad, or an 
old powder puff, as a guard against injury 
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Professor of Astrophysics, Harvard University 
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‘ How astronomers stretched a tapeline to the sun: To 
‘ ’ get an absolute ement to an object in the solar 
- ? system for use as a yardstick, they took triangulation 
By shots at the asteroid Eros, which at times approaches 


nearer the earth than any other heavenly body except 
the moon. Mars was commonly used in former attempts. 
Longer base line and shorter distance adds accuracy 


EN YEARS of mathematical calculation, 
following more than a year of extensive 
observation by astronomers of 15 countries; 
have established the distance from the earth 
to the center of the sun at 93,005,000 miles. 
The new determination, which replaces the 
previous best value of 92,900,000 miles, was 
obtained by methods basically similar to the 
triangulation used by mundane surveyors, 
< and is accurate within 9,000 miles, an uncer- 
tainty which corresponds to the apparent 
breadth of a human hair at 10 miles. Since 
the distance of the sun is the fundamental 
datum of astronomy, entering into nearly all 
calculations of size, density, mass, and dis- 
tance of the stars, and of the planets and 
their satellites astronomers now possess the 
measuring too: whica has been sought for 





- centuries, a celestial yardstick with which 


the heavenly bodies can be accurately placed 
in space and mapsof the solar system drawn 
to a known scale for the first time. 

In determination of distance there are two 
fundamental methods—using a tapeline for 
measurement, or using a triangle and geom- 
etry. Since it is obviously impossible for 
astronomers to drag a tapeline to the sun, 
they must resort to the less direct procedure, 
which is in constant use by surveyors. For 
example, a man wishes to measure the dis- 
tance from.A to B across a large lake (Fig. 
2). He will first set up another accessible 
station C, from which B is also visible. Next 
he will measure the distance AC accurately 
and also the angles at A and C. Suppose that 
AC is exactly 10 miles. The surveyor will 
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draw a map with a scale of, say, one inch 
to a mile, and indicate AC by a line 10 
inches long. He will then use a protractor 
to construct the angles A and C and extend 
the lines to the intersection B. With a ruler 
he will measure AB. If AB is 20 inches long, 
he will know that the true distance from 
A to B, across the lake, is 20 miles. If he 
prefers, he may use trigonometry instead 
of a drawing board, but the fundamental 
principle remains the same. 

No matter how hard he tries, the sur- 
veyor cannot measure the distances and 
angles with absolute precision. Suppose that 
AC were one mile instead of ten, and that 
errors of one degree may have existed in 


his measures. From each of the points 
A and C he will have to draw two lines 
instead of one, to cover the range of his 
observational uncertainty. If the smaller 
angles are correct, the position of the un- 
known point is B; if the larger angles are 
correct, the point is at B’. Actually, the 
observer can know only that the point lies 
somewhere along the line BB’. With the 
larger base line, we find that the uncer- 
tainty BB’ is far smaller. This demonstra- 
tion is a graphic proof of the principle 
known to every surveyor—use as long a 
base line as possible. 
Attempts to measure the distance from 
the earth to the sun by triangulation have 
been made at various times since 
Johannes Kepler, in 1618, dis- 
covered the third law governing 
the motions of the planets, by 








means of which, if the distance to 
any single object in the solar sys- 
tem can be measured, the dis- 
tance to the sun can be correctly 
inferred. This law also made it 
possible to draw the solar system 
to scale, but the question re- 


When the distance from A to an inaccessible point 
B, across the lake, is sought, surveyors find it by 
triangulation. They measure the distance AC, set 
up angles at A and C, and then draw AB and CB 


Surveyors say, “Use as long a base line as 
possible.” In the figure above, a possible 
error of one degree in triangulation from the 
points A and C places the unknown point some- 
where along the line B-B'. If the smaller 
angles are correct, it will be at B; if the 


larger, at B'. Range of uncertainty is wide 


Here the base line is much longer in 
proportion to the distance being 
measured. The same possible error 
places the’ unknown point between B 
and B', narrowing range of uncertainty 
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mained, what measurement to use as a scale? 

The chief problem that confronted 
astronomers who tried triangulation was in 
getting a satisfactory base line. Even if 
telescopes were mounted at opposite poles, 
the earth offered a maximum of only 8,000 
miles. Mars was too far away and, in addi- 
tion, was not small and starlike, but a disk, 
which made for inaccuracies of setting. 
Moreover, its brightness compared with 
that of stars was so great that additional 
difficulties arose. In later years astrono- 
mers used several of the asteroids, prin- 
cipally Victoria, Iris, and Sappho, but 
though easier to observe, they were even 
farther away than Mars. Nevertheless, 
through observations of these bodies in 1888 
and 1889, a solar distance of 92,874,000 
miles was obtained. 

Prospects of eventual success began to 
appear brighter in 1898, when the German 
astronomer Dr. G. Witt discovered the as- 
teroid Eros, which at times comes closer to 
the earth than any other heavenly body 
except the moon. In 1900 and 1901, when 
the tiny planet, only 16 miles in diameter, 
was about 30,000,000 miles from the earth, 
astronomers of several countries undertook 
a co-operative program in an attempt to de- 
termine the solar distance, and found a 
value which agreed with that obtained by 
observation of the more distant asteroids. 
This program, however, was little more 
than a dress rehearsal for the very exten- 
sive project begun in 1931, when Eros came 
within 16,200,000 miles of the earth. For 
more than a year (Continued on page 216) 
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In Fig. 5, the sun is in the zenith to 
an observer at A, but off one degree at 
B. Fig. 6 shows how Anaxagoras 
erred, believing the earth flat 


Fig. 7 








Saari Aristarchus sought to measure the angle C, in determining the 
distance to the sun, but the moon's shadow caused him to fail 
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Models Aid Fighters 
to Spot Tanks 


U. S. medium tank M-4 
(General Grant) as it 
appears in scale model 
for recognition train- 
ing of American sol- 
diers. Below is one of 
its adversaries, the 
German light-medium 
PzKwill Type C. Scale 
is | inch to 3 feet 


eins models, accurately reproducing the 
appearance of principal types of German 
and American tanks, are helping to train 
U.S. soldiers in instant recognition of friend- 
ly and hostile armored vehicles. In the 
hurly-burly of a modern tank engagement, 
the lives of men and the outcome of battles 
may depend on split-second decisions as to 
whether mechanized units glimpsed fleet- 
ingly under varying conditions of distance 
and light belong to our own forces or to 
those of the enemy. 


BIG BOMBS used by the Nazis 
have been reproduced by 
property men of Columbia 
Studios for exhibition in Los 
Angeles by the Office of 
Civilian Defense. The mam- 
moth death dealer being em- 
braced by the two girls in 
the photograph at the left is 
a replica of a 2,500-kilogram 
(about 5,500-pound) bomb 
nicknamed Max, which is 
said to be capable of demol- 
ishing buildings over an 
area six city blocks square. 
Max is more than 16 feet 
high and 12 feet in circum- 
ference. The black missile 
near by is Satan, weight 
1,800 kilograms, while the 
others run to 500, 250, and 
50 kilograms. The exhibit is 
designed to make residents 
of Los Angeles, and of oth- 
er cities where it may be 
shown, more alert to the 
problems of civilian defense. 
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THIS COMPACT GAS GUN is called the first self-firing, 
self-extinguishing acetylene torch to be put on the 
market. The trigger mechanism strikes a spark 
from a flint when pressed, causing the gun to blaze 
immediately. Small and easily maneuverable, this 
automatic torch is used for soldering, light brazing, 
and lead burning in cramped quarters. 


Left, gear mounted on 
a quick-assembly man- 
drel being finished on 
the new machine. Tail 
stock at the right has 
a single handle which 
will lock or unlock the 
center in one motion 


FINISHING OF SMALL GEARS is facilitated by this new 
rapid-finishing machine, which operates by the 
crossed-axis principle of gear shaving. Designed for 
work on gears less than 4” in diameter and under 1” 
face width, the machine is especially handy in pro- 
ducing gears for instruments, control mechanisms, 
and other precision devices in which high accuracy 
must be combined with correct tooth formations. 
The machine’s high speed makes it suitable for mass 
production, and it can be installed in a battery, en- 
abling one operator to tend several machines at once. 
For battery installation, the mechanism is in the 
top casting. 


A 200-TON BENDING PRESS has been 
especially designed and built to 
handle hydraulic pipe required 
in a variety of shapes by the 
war effort. Production experi- 
ence has demonstrated that, be- 
cause of the tremendous power 
of this machine, most pipes can 
be bent in it without preliminary 
heating or other special treat- 
ment. This feature is not only a 
great timesaver, but also elimi- 
nates the distortion that usually 
results in preheated pipes dur- 
ing the cooling process. This 
oil-operated press is under per- 
fect control of the operator at 
all times—a valuable asset in 
making difficult bends. 
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ITEMS IN NURSE'S KIT 


Eighteen tags 
Triangular bandages. 
Kit, folded 
. Bottle and felt covering for 
water or coffee 
Combination tourniquet and 
drinking tubes. 
Tongue blades. 
Adhesive tape 
. Stimulants: amy! nitrate, ad- 
renaline, and caffeine with 
sodium benzoate. 
. Pencil 
. Pencil-type light. 
Safety pins. 
. Thumb forceps. 
Hemostat. 
. Scissors. 
. Gauze for dressings 
. Butyn and metaphen eye oint- 
ment. 
. Benzole eye ointment. . Sulfathiazole. This complete set of first-aid 
. Pontocaine eye ointment . Castor oil. equipment packs easily into the 
Eye pads . Alcohol. nurse's kit, shown folded flat 
. Hypodermic needles and syr- . One-inch bandage. in the photo at top. All the 
inge in sterilized roll. . Two-inch bandage. items are listed in the table, 
. Morphine sulphate. . Three-inch bandage. with numbers corresponding to 
. Cotton balls. . Fan-folded gauze dressing. those in the key drawing above 
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industrial accidents are lessened with 
the aid of this nurse’s kit, worn as a back pack 
that can be swung around to the front where it 
will serve as a handy instrument and medicine 
“table.” With the front flap unbuttoned and 
hanging down, bandages, dressings, stimulants, 
and first-aid instruments and accessories are at 
hand in easily accessible compartments and 
pockets. The._kit was designed by Mrs. Clemen- 
tine Campiglia, chief nurse for the Douglas Air- 
craft Company, to meet needs revealed by ex- 
perience. 

Bag and flap are built around three full- 
depth, vertical, dirt-protected compartments 
for dressings and bandages, the latter of which 
are pulled through slots so that none but that 
to be used is touched. Loops and pockets in the 
front and on the flap hold flashlight, pencil, for- 
ceps, scissors, and the like, hypodermic needle, 
swabs, stimulants, standard-size bottles of 
morphine, eye ointment, alcohol, and castor oil, 
and a bottle with felt covering that can be used 
for water or coffee. Two horizontal muff-type 
pockets on the back of the bag are accessible 
from the outside and are large enough to hold 
such items as splints and a vacuum bottle. 

Heavy, serviceable duck is used for the en- 
tire kit, with pockets and flap lined with cotton. 
The harness of webbing is made along conven- 
tional lines, consisting of two shoulder straps 
and a cinch strap. 


ANY of the problems of administering 
first aid at the scene of war attacks or 
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Heavy-duty duck 
and webbing are 
used in the kit 
and straps. The 
cut-out portion 
shows how rolls 
of bandage are 
used as needed 





Kits are carried on the 
back, as worn above by 
the nurse, but can be 
swung to the front and 
the flap dropped when 
needed in an emergency 


Doctor and nurse may 
work as a team, with 
two kits available. In 
addition to containing 
all the items listed 
for the nurse's kit, 
the doctor's may carry 
surgical instruments 
and extra sizes of 
hemostats and scissors 
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SUBMACHINE GUN 
Parachutists, commandos, and other 
in-fighters of modern war find the 
Thompson (Tommy) gun just the tool 
for their work. Recoil-operated and 
air-cooled, it fires at the cyclic 
rate of 600-700 shots per minute, 
fed from a 50-round drum-type or a 
20-round box-type magazine. Another 
gun, the Reising, is used by Marines 





has Developed 
Best Automatic Weapons 


YANKEE INVENTIVE GENIUS, PLUS THE LESSONS OF THE WAR, 
GIVE US THE LEAD IN THE ARMS THAT ARE MAKING HISTORY 


By JOHN H. WALKER 


UTOMATIC weapons made history and 
changed the entire nature of war- 
fare between 1914 and 1918. Auto- 

arms are dominating the present war even 
more completely, and have undergone su- 
perb technological development, ranging in 
size from the toylike .25-caliber dress pis- 
tols worn by staff officers in some European 
armies up to bulky quick-firing antitank 
and antiaircraft guns of 40 or 50 milli- 
meters. 

Machine guns and automatic cannon, roll- 
ing across Poland on tanks and motorized 
vehicles, blasted the Polish armies and cut 
their famed cavalry to ribbons in a matter 
of days. The underarmed Poles used their 
own weap®6ns to advantage at a few points, 
and when it was over the Nazis—to show 
that they were broad-minded—adopted an 
excellent antitank rifle of Polish design. 

Parachute troops with light machine 
rifles and snub-nosed submachine guns cap- 
tured bridges and canals, sprayed lead over 
air fields, and had a great deal to do with 
the swift collapse of the Netherlands. One 
type of Finnish submachine gun is credited 
with inflicting 70 percent of the estimated 
250,000 Russian casualties in 1939-40. 

The lesson could go on indefinitely. Fire 
power wins battles, and automatic weapons 
provide heavy fire power for relatively small 
combat teams. 

And it is good to know that the U.S. 
forces are being plentifully equipped with 
automatic arms which, on performance and 
history, probably can be called the world’s 
best, flatly and without qualification. The 
list of American weapons is so long, in fact, 
that some might wonder why we have so 
many. The answer is that each has its 
peculiar function and mission in war. 

Starting from the bottom we have the 
famous Colt .45, the finest, surest, and 
hardest-hitting of all automatic pistols. This 
arm of officers, gunners, and specialists has 
a notable history, but it may be in its twi- 
light, since the Army plans to replace it 
with the new .30 caliber M-1 carbine, a 
beautiful gas-operated rifle that weighs only 
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AUTOMATIC PISTOL. Tradi- 
tional sidearm for officers, 
gunners, and other specialists 


CARBINE. New gas-operoted 
automatic .30 caliber weapon 
replaces pistol in many uses 


GARAND RIFLE. This semi-ou- 
tomatic, gas-operated weapon 
replaces the old Springfield 


SUBMACHINE GUN. “Tommy 
gun" of gangster fame. Deadly 
when used for close fighting 


AUTOMATIC RIFLE. An all-au- 
tomatic shoulder weapon. Uses 
-30 caliber shells in magazines 


LIGHT MACHINE GUN, .30 
caliber. Most portable weapon 
of its kind for infantry use 


HEAVY MACHINE GUN, .30 
caliber. Water cooling makes 
it capable of sustained fire 


LIGHT MACHINE GUN, .50 
caliber. Long-ranged, accurate. 
Used against mechanized units 


AA MACHINE GUN. Another 
.50, water-cooled. For defense 
against all low-flying plones 


37-MM. AA CANNON. Our 
second-biggest automatic, it 
is alse mounted in airplanes 


40-MM. AA CANNON. The 
Swedish Bofors, adapted. Used 
against either planes or tanks 


20-MM. CANNON. Another 
European design, the Hispano- 
Suiza adapted for airplane use 











la -45 PISTOL 
The finest, surest, and hardest- 
hitting of all automatic pistols 


HOLSTER BELT WITH 
INDIVIDUAL EQUIPMENT 








5.12 pounds and takes a 15-shot magazine. 

Next comes the most celebrated of new 
American arms, the Garand semiautomatic 
rifle, developed to replace the glamorous old 
Springfield as the standard shoulder arm of 
our soldiers, and the first weapon of this 
type to be adopted as the regular arm by 
any nation. 

Between the admirers of the Garand and 
the Springfield there is no ill will. The Gar- 
and itself was developed at the Springfield 
Armory. Army riflemen explain it this 
way: In a peacetime competition they 
would take the Springfield with its un- 
rivaled long-range accuracy and augmented 
fire power. The Springfield is a, magazine 
repeating rifle with a hand-operated bolt; 
the Garand is gas-operated and delivers 
eight shots as fast as the trigger can be 
pulled. The same soldier, in actual war, 
can get off three to six aimed shots with the 
Garand for every one with the Springfield. 

There is a special bracket for submachine 
guns, of which the most notable is the cele- 
brated Thompson (Tommy) gun. This is 
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being turned out in large quantities not only 
for our own forces but for the British, who 
love it. (Ask the commando who owns 
one!) Two other American submachine 
guns have been developed, the Sedgely and 
the Reising. The Reising, made by Harring- 
ton & Richardson, has turned up with the 
U.S. Marines in the Pacific. 

These submachine guns are highly port- 
able weapons, spitting clips of pistol-type 
cartridges and capable of terrible execu- 
tion at close range. Most popular calibers 
are the .45 and the 9-millimeter Luger type. 

Above that comes the solid family of 
American machine guns: The Browning 
automatic rifle, or BAR; the .30 caliber 
light MG and the heavy, water-cooled one; 
the light and heavy .50 caliber guns. All 
are brain-children of the late John M. 
Browning, the world’s greatest inventor of 
automatic weapons, whose designs have 
been copied by most of the great powers 
and plenty of the smail ones. 

At the top are the 37-millimeter guns, 
for use in or against airplanes, and the 
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gon GARAND RIFLE 


First semiautomatic rifle to be adopted as the 


regular arm by any nation. Gas-operated, it de- 
livers eight shots as fast as the trigger can be 
pulled, enabling the soldier to get off three to 
six shots for every one that he could deliver in 
the same time with the bolt-action Springfield. 
This means that the same fire power can be obtained 
with much smaller and more mobile bodies of troops 


40-millimeter dual-purpose Bofors, which 
can be used against either planes or tanks. 
Then there is the 20-millimeter Hispano- 
Suiza, like the Bofors a European design, 
which we are now adapting as an airplane- 
carried cannon. The Navy uses a 20-mm. 
Oerlikon against dive bombers. 
Occasionally military writers speculate 
on larger automatic guns, and there would 
appear to be no technical reason why large 
artillery pieces could not be designed to 
load, aim, and fire by remote control, es- 
pecially in antiaircraft emplacements. The 
limiting factors would be rather such con- 
siderations as size, weight, and mobility. 
Production figures on American manu- 
facture are secret. But President Roosevelt 
disclosed last summer that in one month we 
had turned out more than 50,000 machine 
guns. That did not include submachine 
guns. Those weapons are telling their own 
story now, in many parts of the world. 
The history of automatic weapons goes 
back into the early 16th century, and yet 
its entire significant development lies with- 
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PEDERSEN 
DEVICE 
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Sue? 
Secretly developed near the end of the First World 
War, this device could be inserted in place of the 
bolt in a Springfield rifle, converting it into an 
automatic weapon to fire small cartridges from a clip 





Britain's newest infantry 
designed for commandos and 


in the last two generations. Moreover, 
American gun experts, who were almost the 
last to tackle the problem, have made the 
most important advances. 

As nearly as we can determine, the name- 
less genius who put together the first gun- 
some kind of wooden tube to blow out a 
missile with the force of burning gun- 
powder—must have started an hour later 
trying to do something about rapid fire. 

The first technique was several barrels on 
a single mount, discharged simultaneously, 
or in quick succession, by means ot a pow- 
der train. The first certain use in battle was 
by Pedro Navarro, a Spaniard, against the 
French at Ravenna in 1512. The idea was 
amazingly persistent, and was still in use 
in our Civil War, with the “volley guns” of 
Billinghurst & Requa. 

These were clumsy weapons with 24 bar- 
rels side by side between wide-set carriage 
wheels. The makers put on demonstrations 
in front of the New York Stock Exchange, 
but the Army showed little enthusiasm. 
The idea survives today with the familiar 
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—* -30 LIGHT MG. 


Baby of the American machine-gun family, the 
Browning .30 light is air-cooled. Cyclic rate 
of fire, 400-550 rounds per minute; maximum 
usable rate, 150. Muzzle velocity, 2,600-2,700 
feet per second. Easily carried by a small crew 


double-barrel shotgun and the four-barrel 
multiple anti-dive bomber guns British 
Navy men call “Chicago Pianos.” 

The stumbling block for 300 years was 
the problem of igniting the powder charge. 
One design tried to meet this by loading 
along the barrel with successive charges of 
shot and powder. Touchholes were provided 
at suitable intervals, and the trick was to 
start near the muzzle and go down the 
barrel. 

An automatic gun became a real possi- 
bility with the development of the metallic 
self-igniting cartridge, which-could be dis- 
charged by the percussion of a hammer or 
firing pin. The first application resulted in 
mechanical rather than machine guns. As 
early as 1718, an Englishman named James 
Puckle took out a patent on a machine 
called a “Defence,” which in profile drawing 
looks amazingly like a modern machine 


.30 HEAVY MG. 


a! 


Practically the same gun as the light, with a 
seven-pint water jacket surrounding the barrel 
for cooling to boost usable rate. All Browning 
machine guns in U. S. service have the same prin- 
ciple of operation by recoil and are belt-fed 


gun. It had a single barrel and a set of 
revolving breech cylinders, turned by a 
crank, but it had to be fired by a slow 
match. Mr. Puckle couldn't resist including 
a provision to fire round bullets at Christian 
enemies and square ones at Turks. 

The French developed a crank-operated 
gun, the mitrailleuse, between 1855 and 
1869. This had 37 barrels in a circular 
housing like the barrel of a field gun, and 
was loaded with a breechblock clip having 
cartridge chambers lined up with the bar- 
rels. The gun had serious mechanical bugs 
and was misunderstood by the French, who 
used it as medium-range artillery rather 
than a close-range infantry weapon. Its 
failure in the Franco-Prussian War gave 
quick-firing weapons a black eye for years. 

The first thoroughly successful mechani- 
cal gun was invented in 1862 by Dr. Rich- 
ard J. Gatling, of Chicago. It had from 


EVOLUTION OF THE MACHINE GUN: FOUR STAGES IN ITS DEVELOPMENT 
Multiple barrels and gravity feed distinguished early “mechanical guns” 
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bs .50 LIGHT MG. 


Larger caliber makes this air-cooled gun an ef- 
fective weapon against tanks and other mechan- 
ized units, and also against enemy machine guns 
and antitank weapons. Cyclic rate of fire, 400- 
500 rounds per minute; muzzle velocity, 2,660 


four to ten barrels, revolving by crank 
power and firing from a breech mechanism 
with ammunition fed from a hopper. The 
Gatling gun was adopted and modified all 
over the world, and was in general use for 
20 years after a genuine machine gun had 
been brought out. 

This first true machine gun, in which the 
shells were loaded, fired, and ejected in a 
continuous automatic cycle, was invented 
around 1885 by Hiram Maxim, a native of 
Maine, who later became a British subject. 
Maxim’s gun employed the recoil of the 
explosion in the cartridge to move the bolt 
backward and eject the empty shell. Two 
heavy springs absorbed this motion, then 
drove the bolt forward again, loading and 
firing another cartridge. Maxim also devel- 
oped a belt feed. Since his gun had only 
one barrel, he designed a circular water 
jacket for it to prevent overheating. 


So-called machine guns before the Maxim were 
means of a crank or lever. With the Maxim 
ejected shells. Browning's .45 Colt, 


50 AA MG. 


A water-cooled version of the 
.50, capable of long-sustained 
fire. Highly effective against 
low-flying planes. Often used 
along with 37 and 40-mm. guns 


The next great basic invention was the 
Colt Browning gas-operated machine gun. 
Instead of using the recoil to actuate its 
mechanism, this gun had a tiny hole tapped 
in the underside of its barrel. A slight 
amount of the gases driving the bullet 
rushed into this opening, striking a piston 
and knocking down a lever which worked 
through a connecting rod and performed 
the ejecting, cocking, and loading. This 
was soon modified to employ a piston driven 
backward instead of down. 

There are many variations of these two 


mechanical : 
lly only —— ary: Se Beg ee yea. 
as the official weapon of the U. S. Army in 1890 





systems. Gun experts talk of “simple- 
blowback” or “delayed-blockback” recoil. 
And there are weapons in which the gas 
expands” or “impinges” against the pis- 
ton. Further differences exist in the man- 
ner in which the counter spring is connected 
with the gas-driven piston. But in general 
all automatic weapons are operated either 
by recoil or gas 

Even a superficial study brings proof of 
the dominant influence of American in- 
ventors. The celebrated German Luger 
automatic pistol, for example, is a modifi- 
cation of the toggle-joint action marketed 
in 1893 by a Connecticut man named 
Bercharat. 

But American gun design reached its peak 
in the incredible career of John M. Brown- 
ing. When he died in 1926 on a visit to 
Belgium, his body lay in the great National 
Arms Factory at Liege. During the World 
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War he had been decorated with the Bel- 
gian Order of Leopold at the completion: of 
the 1,000,000th Browning pistol there. 

Browning designed weapons fcr all the 
great American companies—the full line of 
Colt automatic pistols, including the .45; 
most of the Winchesters for 30 years; auto- 
loading shotguns and rifles for Remington 
and Stevens. 

He was born in Ogden, Utah, of Mormon 
parents. His father, Jonathan Browning, 
had run a gunshop in Council Bluffs, Iowa, 
before moving west. In his early teens, 
Browning made a rifle: by 1880 he had de- 
signed a single-shot weapon that opened the 
eyes of Winchester’s experts, and ten years 
later his Colt Browning machine gun was 
adopted as the official weapon of the U. S. 
Army. Browning's fame didn't reach the 
public, however, until the first World War, 
when it was suddenly announced that our 
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Army was adopting an entire new family 
of machine guns designed by an “unknown” 
named Browning. They are still our stand- 
ard—the handy shoulder-operated Brown- 
ing Automatic Rifle; the light and heavy 
.30's for use against personnel; the en- 
larged .50-caliber MG with its extra punch 
against airplanes or light vehicles. The BAR 
is gas-operated, the others by recoil. 

America has designers today carrying on 
the tradition. Will they produce new weap- 
ons to blast our enemies? Well, new weap- 
ons are necessarily secret weapons in war 
time, and our Ordnance chiefs say only that 
surprises are in store. 

But it is not out of line to discuss two 
“surprise” weapons now no longer secret 
one of them a new gun in this war, the 
other a World War invention which missed 
fame by the accident of time. 

The first is the British “Sten” gun, a 
slightly overgrown machine pistol which 
looks almost comically like a youngster’s 


20-MM. CANNON 


A Hispano-Suiza gun adapted 
for use as an aircraft weap- 
on. Designed for mounting on 
in-line plane engines. Fires 
600 to 700 shots per minute 
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popgun but throws a murderous stream 


of slugs at short range. It is being mass- 
produced for less than eight dollars a gun. 

The second gun was the mysterious 
“Pedersen device.”” It was officially known 
as the “U. S. Pistol, caliber .30, Model 
1918.” That was done for secrecy, so that 
even the workmen who made the parts 
wouldn't realize what they were doing. 

Actually the Pedersen device was a spe- 
cial bolt-and-breech assembly designed to 
‘eplace the standard bolt of the 1903 Spring- 
field and convert it into a submachine gun, 
spitting out 80-grain bullets from a detach- 
able 40-shot box magazine. 

More than 80,000 of these bolts were 
ready when the Armistice came in 1918; 
unquestionably they would have been one 
of the meanest surprises of the war. They 
were scrapped when development of the 
submachine gun and automatic rifle out- 
moded them. But it may be that something 
as ingenious and lethal is in the making. 





Aligned Wheels Save Tires 


TOE-IN, AND TOE-OUT ALL CONTRIBUTE 


CASTER, CAMBER, 


By SCHUYLER VAN DUYNE 


ITH the first two-wheeled cart came 

the problem of steering geometry. If 
the wheels were not parallel, one or both 
would have to skid as the cart moved. It is 
a vastly more complicated task for geome- 
tricians to figure out the relative position of 
the four wheels of a modern automobile, 
with the front ones pivoted, with all on 
springs attached to a rigid frame, and with 
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numerous other factors necessary to skid- 
less operation to be considered. If the ge- 
ometricians hadn’t succeeded, tire mileage 
of the kind possible today would never have 
been attained. 

When you bought your new car, its steer- 
ing geometry was close to perfect. But if 
you've driven it 5,000 miles since then, or 
even less, it is time for you to have its wheel 
alignment checked and, if necessary, re- 
turned to proper adjustment. 
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The adjustments usually are needed to 
correct various mounting angles of the front 
wheels. These angles are the caster, cam- 
ber, kingpin inclination, toe-in and toe-out 
of the wheels in relation to the center lines 
of the car from front to rear, side to side, 
and up and down. 

Before checking these angles, however, 
your wheel-alignment expert will satisfy 
himself that your tires are properly inflated, 
that no wheel is bent or out of balance, that 
the front-wheel bearings are adjusted, that 
shock absorbers function properly, that the 
steering gear itself and its various connect- 
ing arms and links are in good condition, 
that parts are properly lubricated, and that 
the rear wheels track and are of equal dis- 
tance from the corresponding front ones. 
All of these are important to good tire mile- 
age, and necessary to good wheel alignment. 

Caster, as the name implies, is a furni- 
ture-caster effect produced by the fact that 
the wheel contacts the ground behind the 
center line of the steering-knuckle pivot, 
called the kingpin. However, the actual de- 
sign more nearly resembles that of the tilted 


Static balance (equal weight distribution around 
the rim of a wheel) and dynamic balance (equal 
distribution on both sides of the center plane) 
are tested and corrected on the balancer at left 


front-wheel support of a bicycle. The king- 
pin tilts back at the top. Turning the wheel 
from side to side means that the load on the 
kingpin must be raised. Gravity resists this 
so that the wheel automatically assumes a 
straight-ahead position. 

While caster has little direct effect on tire 
wear, it must be correct before it is possible 
to obtain correct wheel camber, and camber 
and its closely related component, toe-in, 
have much to do with tire wear. 

Camber means simply that the wheel is 
tilted out from the car at its top. In other 
words, the wheel spindle of the steering 
knuckle points slightly below the horizontal. 
Just as a barrel hoop will tend to roll in a 
curve if it is not upright, the wheel similarly 
cambered tends to turn outward. The pur- 
pose of camber is to bring the kingpin 
weight more nearly over the point of con- 
tact of the tire with the road, relieving the 
kingpin of twist and strain. To bring it ful- 


, ly over this point would call for excessive 


camber, so a compromise is made by tilting 
the kingpin inward at its top. 

To overcome the outward-rolling tendency 
of the cambered wheels, they are held closer 
together at the front, or toed in, for straight- 
ahead travel. All these factors—camber, 
caster, kingpin inclination, and toe-in—are 
of such importance to tire wear that no one 


Before anything is checked on the front end, 
this measuring bar is used to see that wheels 
are equally spaced on both sides of the car 
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CASTER. This effect, produced by 
tilting the kingpin as in drawing A, 
is like that of a furniture caster, or 
bicycle with steering post inclined so 
its pivot line strikes ahead of the 
tire contact. Turning lifts the car; 
gravity keeps wheels pointing straight 
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CAMBER. This is a slight tilt of 
the front wheels outward from vertical 
Caster is checked first on When caster is correct, to bring the center of tread contact 
the front end, provided no camber of wheels can be under the center line of the kingpin. 
mechanical defect is found. checked, as below. This To get this without exaggerated tilt, 
With the wheel turned to the camber causes a tendency the kingpin tilts in at top, as in B 
right, the gauge will record _to outward roll, offset 
the angle of the kingpin tilt by toeing in the wheels 











should be allowed to drive with 
them much short of perfect. 
While toe-in of the front wheels 
is needed in this geometric problem 
to conserve tires on the straight- 
away, toe-out is needed too, on 
turns, as one of the accompanying 
drawings shows. This is accom- 
plished to the desired amount for 
various turning angles by the in- 
ward bend of the two steering- 
knuckle arms to which the tie rod 
is connected. 
There is a wide variety of wheel- 
misalignment symptoms which the 
tire and wheel experts can diagnose 
by tire inspection. But the same 
experts know that these symptoms 
can often indicate several possible 
alignment errors. The more im- 
portant visual indications of trou- 
ble, however, can be used to advantage by cessive toe-out causes wear too, but the 
any motorist. feathering will show on the outward sides 
Obviously, if wheels toe in too much, the’ of the tread blocks. 
front tires become scuffed by being forced When scuffing shows up on both front and 
sideways over the pavement. This wear cov- rear tires, improper tracking is indicated. 
ers the entire tire surface where it touches Feathering on rear-tire treads will also sug- 
the road, and generally shows a featheredge gest that the rear wheels have developed 
on the inward side of the tread blocks. Ex- ___toe-in or toe-out due to a bent axle housing. 
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One or more badly worn 
spots on the tread indicate 
a tire-wheel assembly that 
is unbalanced, or a brake 
drum with a high spot. 
More serious, they indi- 
cate a twisted axle produc- 
ing unequal caster on the 
front wheels. As incorrect 
caster can upset both cam- 
ber and toe-in angles, the 
axle may have thrown the 
whole system out of ad- 
justment. This is partic- 
ularly true if the cupping 
is near the tire shoulder. 
Other cupping causes are 
underinflation (usually 
with one shoulder scuffed 
forward, the other back- 
ward), an eccentric wheel, 
weakened springs, shock- 
absorber failure, faulty 
brakes, or improper lubri- 
cation. 

Underinflation will cause 
tires to wear out faster on 
the shoulders, and overin- 
flation will cause excessive 
wear at the center of the 
tread. Beyond this, how- 
ever, the motorist should 
remember that caster, 
camber, and toe-in are 
fixed for a tire of given di- 
ameter. Either under- or 
overinflation changes this 
diameter, so that even a 
normally adjusted steering 
assembly then is unable 
either to make tires wear 
longer or make steering 
easy. 

Speed, sudden stops and 
starts, rounding corners 
fast, and striking obstacles 
are the principal remain- 
ing detriments to good tire 
mileage, and any or all of 
these can by themselves 
disturb steering alignment 
in time. 

Too few drivers appreci- 
ate that the care with 
which they drive their cars 
determines how long prop- 
er wheel alignment is 
maintained. Drive careful- 
ly, have steering geometry 
checked every 5,000 miles, 
and grease your car reg- 
ularly. Then properly in- 
flated tires will just about 
take care of themselves. 
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WHILE ANGLE C EQUALS 
ANGLE D, ANGLE A MuST BE 
GREATER THAN ANGLE B 
FOR TURNS 

WHILE SLIGHT TOE-IN IS 
DESIRABLE FOR STRAIGHT-AHEAD 
DRIVING, NOTICE HOW TOE-OUT 

IS NECESSARY FOR TURNING 
CORNER, SINCE THE INSIDE FRONT 
WHEEL MUST TURN A ¢ 
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“—* “COMMON TURNING POINT— VARIES 


IN AND OUT WITH SHARPNESS OF 
TURN OF FOUR WHEELS 


WHY FRONT WHEELS TOE OUT FOR TURNING CORNERS, 
All must be tangent to their respective concentric circles 
on a turt. Rear wheels, on a common axle, remain parallel; 
but the front pair, having different center lines, do not 





AXLE LINE 





8 
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From toe-in on a straightaway to toe-out on turns is accomplished by 
a slight inward angle of the steering-knuckle arms to which the tie 
rod is attached. Different angles for the two arms cause the left 
wheel to turn left more than the right does. Below, checking toe-in 
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] WHITE PAINT ON THE GARAGE FLOOR will re- 

flect light upward and be of immeasur- 
able help the next time you have work to do 
on the underside of your automobile. One 
mechanic keeps calcimine in the garage, and 
paints a spot on the floor a little larger than 
the area covered by the car. By the time he 
has his tools ready and has pushed the auto 
over the spot, the calcimine has dried a bril- 
liant white.—A.H.W. 


2 TO MAKE YOUR OWN RUBBER MALLET for a 

useful addition to the tool kit, slip a rub- 
ber tip from a crutch or cane over the face 
of a ball-peen or other hammer. This makes 
it unnecessary to carry more than one ham- 
mer in the kit. Rubber tips are available 
for a few cents at drug and ten-cent stores 
and at physicians’ supply houses.—R.H. 


A WOMAN'S PURSE that has been discarded 

will serve as a handy case for small tools. 
These pocketbooks, especially the plain, rec- 
tangular ones, will hold a surprising number 
of socket and straight wrenches, screw driv- 
ers, pliers, chisels, punches, files, and small 
hammers. They open wide so that the tools 
are easy to find.—J.C.H. 


4 REVERSING THE HANDLE on the door next to 

the driver's seat will often save tearing 
a coat pocket or sleeve when getting in or 
out of the car, or making hard turns such 
as in parking in close places. With the han- 
dle pointing toward the front, it is pulled 
back instead of being pushed down to un- 
latch the door.—A.F.B. 
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5 SKID CHAINS GO ON WHEELS EASILY if one 

end is attached first to a piece of heavy 
wire, shaped as shown in the drawing, and 
the car backed over the chain until the two 
ends meet. Then it is a simple job to hook 
the ends together. Put the curved-wire tool 
through one of the chain-strap openings on 
the wheel, and remove it after the job has 
been completed.—J.R. 


6 FREEZING OF A CAR-DOOR LOCK can be pre- 

vented by forcing a small amount of al- 
cohol into the keyhole with an eye dropper. 
If the lock is already frozen, thaw it first 
with the warmth of the hand or a match 
flame. Alcohol containing a rust inhibitor 
is preferable, and one application should last 
an entire winter. Be sure not to spill any 
on the body paint.—H.C.S. 


7 A FISHING-ROD RACK under the roof of your 

car can be made in a few minutes with 
three pieces of stout elastic band and half 
a dozen safety pins. Pin two of the bands 
at one end so that the reels will fit between 
them, and then attach the third at the far 
end to allow about four inches of the rods 
to extend beyond it.—B.B.S. 


DRAWINGS BY STEWART ROUSE 








Shink-or AN IDEA! 


lf you would like to let others know 
about your pet auto tip—and get paid 
generously for doing so—just write your 
idea in 100 words or less, draw rough 
sketches, and send them to the Automobile 
Editor, POPULAR SCIENCE MONTHLY, 
353 Fourth Avenue, New York, N. Y. 














GASOLINE IS PROTECTED from theft with this 
perforated tube that fits into the filler pipe 
of a tank and bars insertion of siphons. Its 
connecting spring wires snap it in place so 
that it can't be removed during the life of 
the car. This lock is made so that it will 
fit any automobile tank. 


A NEW STORAGE AiD—this 
one for the outside of your 
car—is a sturdy kraft pa- 
per cover that fits com- 
pletely over the top and 
sides of the body. This 
protects the finish from 
dirt, scratches, and other 
minor blemishes that oc- 
cur in even good storage. 
Before planning to use a 
paper cover, however, it 
is advisable to find out 
whether this method of 
storage conforms to your 
local fire ordinances. 
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A BRUSH-ON COATING that promises to 
add to the life of your tires is the latest 
rubber-conservation device. A _ paint- 
like liquid, it penetrates the pores in the 
surface of the tires, and forms a tough, 
solid mass without lessening resilience. 
This application makes a tire 21 per- 
cent more resistant to abrasion. After 
every 500 miles driving, the coating 
should be renewed. Application takes 


but a few minutes, and the liquid dries 
within an hour, but the tires should be 
thoroughly cleansed first with water. If 
you have the equipment, you can spray 
the liquid on with equal effectiveness. 


DIM-OUT MASKS for driving at night in 
dimmed-out coastal areas are now available 
for motorists who do not want to paint their 
headlights black. The masks are really slip 
covers of black, water-repelling fabric, and 
contain small slots, as shown above, through 
which enough light for driving will reach 
the roadway. 
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"You—you robber,” Silas sputtered. “My 





Gu § listens 


clutch is as bad as ever. Soon as | got 
on the road that whistlin’ started again.” 


to 


CLUTCH CHATTER 


By MARTIN BUNN 


LD Silas Barnstable drove his sedan 
O into the Model Garage looking even 
more than usual like a shopworn bantam 
rooster. “Gosh dang it, Gus Wilson,” he 
snarled, “my clutch is out of whack again. 
‘Tain't six months ago I paid good money 
for you to fix it. I ain’t no millionaire, an’ 
I ain’t goin’ to be hornswoggled. By gosh, 
you've got to fix this clutch up right without 
chargin’ or I'll—I'll stand you a suit!” 

Gus Wilson is one of the very few people 
in our town who really like Silas, the old 
skinflint. So instead of losing his temper, he 
grinned and asked mildly what was wrong. 

“TI dunno what's wrong—that’s your busi- 
ness!" Silas barked. “All I know is that you 
overhauled it—or said you did—and told me 
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it was as good as new. And now every time 
I back up, the danged car shakes the liver 
out of me. An’ what’s more, around twenty- 
five that clutch gets a-whistlin’ till it 
sets my teeth on edge. Well, what you 
goin’ to do?” 

“Find out what's the matter, first,” Gus 
told him. “Back up as far as the doorway.” 

Silas started his engine, shifted into re- 
verse, and let in his clutch. As the car 
moved, it began to chatter and shake. “See 
there!” he yelled, and put on his brakes. 

Gus laughed. “Now put her in low and 
come forward,” he said. 

Silas did, and the car moved smoothly. 

“One reason why you get that chatter,” 
Gus told him, “is that you keep your foot 
on the clutch pedal while you're backing- 
you never let the clutch all the way in. I’ve 
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At thirty, thot loud 
whistling began. “What 
the dickens is that?" 
Wally wanted to know 


warned you a dozen times that doing that 
wears out your clutch. But, at that, there’s 
more chatter than there should be. You'd 
better leave your car here overnight.” 

“You ain't goin’ to have the brass to charge 
me anythin’, are you?” Silas demanded. 

“If the trouble is the result of our slipping 
up on anything when we reconditioned your 
clutch, we won't charge you a red cent,” 
Gus told him. “But if it’s anything else, 
we'll charge exactly what we'd charge any 
other customer.” 

Silas pulled at his lower lip, then assented 
with an unwilling nod. 

Next morning Gus found Wally, the Model 
Garage’s current grease monkey and would- 
be mechanic, staring at Silas’s car with a 
scowl on his usually grinning face. “What's 
the matter with that old sourpuss's crate 
now ?” he wanted to know. 

“He thinks there’s something wrong with 
his clutch,” Gus said, “and I'm inclined to 
agree, although I'm not so sure as he is. 
We'll give it a road 'test. Come along— 
maybe you can learn something.” 

They got into Silas’s car and headed down 
the road. The engine ran smoothly, and so 
did the car. But as soon as Gus speeded up 
to thirty, the noise of which Silas had com- 
plained began——a high-pitched, ear-penetrat- 
ing whistle. “What the dickens is that?” 
Wally wanted to know. 

“Silas says it comes from the clutch,” Gus 
told him. He eased up to twenty, and the 
noise stopped. When he increased speed 
again the noise recommenced, but apparent- 
ly he didn’t pay any further attention to it. 
“No sign of the clutch slipping, so far,” he 
decided. ‘The instant I speed up the engine, 
the car picks up speed. That's a 
pretty fair test. When your car 
doesn't run as fast as your en- 
gine, it’s a good bet that your 
clutch is slipping—and that 
you're wasting gasoline and 
power and putting an unneces- 
sary strain on your engine... * 
Let's see, now.” 

They had descended a short 
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but rather steep decline. At the foot of it 
Gus stopped the car, shifted into reverse, 
and backed up the slope. He kept his foot 
off the clutch pedal, but the car shuddered 
and shook. “That makes it look as if old 
Silas was right—but I’m going to try an- 
other test.” 

He drove down the hill again. On a level 
stretch he stopped, pulled the emergency 
brake on hard, shifted into low gear, and 
carefully let in the clutch. The engine 
stopped suddenly. 

Gus nodded. “Thought so,” he said. “‘The 
clutch is all right. That'll be bad news for 
Silas—he’s going to have a bill to pay.” 

“How do you know there's nothing the 
matter?” Wally demanded. “It didn’t work 
right when we backed up that hill.” 


“Something didn't work right,"’ Gus told 
him. “But that something wasn’t the clutch. 
The test I just made comes close enough to 


being sure fire. When you put on your 
brakes, shift into low, and run the engine 
against the brakes, the engine will keep on 
turning over if the clutch is slipping, but if 
the clutch is in really good condition, it 
will stall the engine.” 

He started back to the shop. The whistling 
began again, but he didn’t pay any attention. 

Waily did some hard thinking. “Say, 
boss,” he asked, “suppose the clutch had 
been making the car shake—what would 
that have been a sign of?” 

“Future trouble,” Gus said. “And, general- 
ly speaking, trouble not so far in the future. 
Shudder—that shaking when we backed up 
the hill—usually, but not always, is caused 
by the clutch. When it is, it usually is the 
first warning that the clutch is beginning 

to slip. If a clutch that has 
started to slip isn’t recondi- 
tioned, the pressure plate often 


SIVINGp : 
3 2 warps or heat-cracks, and the 
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Wo sty? 


inevitable result is grabbing. 
And a grabbing clutch raises 
the very dickens. Most often it 
rips out the splines in the drive 
shaft and universal joint—I've 
seen drive shafts with their 
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splines completely cut off by a grabbing 
clutch. Sometimes it will yank the teeth right 
out of the crown gear—and sometimes it will 
snap an axle. Reconditioning a bad clutch 
will lengthen the life of any car—especially 
its transmission and rear-end parts.” 

“What makes the clutch shake the car?” 
Wally asked. 

“Well,” Gus said, “as a usual thing, 
shudder—or chatter, as some people call 
it—is caused by glazed spots on the clutch 
plate slipping to rougher, less glazed sur- 
faces on the pressure plate. Sometimes it’s 
caused by the springs and release fingers 
of the pressure plate losing the equal tension 
they should have. And sometimes it is caused 
by grease monkeys like vou shooting too 
much grease into the shaft that holds the 
thrust bearing. A lot of that grease works 
inside the clutch, so 


looked at Gus. “Gosh, boss,” he said, “we 
forgot all about that whistle.” 

“I didn’t,” Gus said. “He'll be back, and 
you'll hear plenty.” 

He was right. Silas came back, and when 
he hopped out of his car he was spitting 
like a tomcat. “You—-you robber!” he sput- 
tered. “You ain’t fixed my clutch. It’s as 
bad as ever. Soon as I got on the road that 
whistlin’ started again!” 

“Whistling ?"" Gus said. ‘You're letting 
your imagination get the best of you, Silas.” 

“So I'm crazy, am I?” Silas snarled. “It 
does whistle, I tell you! You come out and 
hear it for yourself.” 

“O.K.,"" Gus agreed. “Joe Clark wants to 
see you first, though—says it’s important.” 

Joe had been coached to keep Silas busy 
for five minutes over a faked mistake in a 
paid bill. The mo- 
ment the old fellow 





that the plates get 
covered and slip. 
When that happens 
you usually have to 
put in a new driv- | 
ing plate; you can't 
wash out enough of | 
the grease to stop 
the shudder.” 

“And how about 
that whistling— 
what makes that?’’ 
Wally persisted. 

“Oh—that,” Gus 
said. “We'll have a 
little fun out of that.” 

Gus turned into 
the shop, and drove up on the greasing rack. 
After checking a few minutes he called 
Wally. 

“Here’s the cause of that shudder,” he 
told him. ‘“‘Take a look under here at those 
rubber engine mountings. See how soft and 
worn they are? The transmission mount- 
ings are just as bad. They let the engine 
and transmission sag just enough to cause 
a slight misalignment that makes the car 
shudder and shake in reverse, especially 
going up an incline. It isn’t bad yet, but 
you'd soon get the same shudder going for- 
ward when the engine had a hard pull. The 
answer is new engine and transmission 
mountings.” 

The next afternoon Silas walked into the 
shop looking as if he'd lost his last friend. 
“Got my car ready?” he growled. 

“Sure—it’s ready,”’ Gus told him cheer- 
fully. 

Silas got into his sedan. “I’m going to try 
it out before I pay you a cent!” he snarled. 
“I’m sick and tired of being cheated.” 

Gus grinned. “Go ahead—-give her a run. 
You'll think you're in a new car.” 

Silas backed out with no shaking. Wally 
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| GUS SAYS: 


Lots of people want to get places 
in a hurry, and some of them do. 
Then again, some get there best 
by taking their time. That’s good 
to remember in driving a car as 
well as in life, especially now if 
you want your tires to keep on 
taking you where you’re going. 


disappeared in the 
office, Gus ran to the 
car. Working fast, 
he attached a piece 
of tape across the 
front and through 
the center of one of 
the bars of the radi- 
ator grille. When Si- 
las returned, Gus was 
puffing contentedly 
at his pipe. 

They got into Si- 
las’s car and drove 
down the road. Silas 
gradually increased 
speed to twenty-five miles an hour. There 
was no whistle. Then he went up to thirty- 
five. Still no whistle. 

Gus looked at him, and shook his head. 
“IT told you that you were imagining things,” 
he said. 

Silasscowled. “I wasn’t imagining nothin’. 
I heard that whistle plain as the nose on 
your face. It ain’t there now, but I heard it, 
and I'll hear it again. I ain’t paying until 
I’m sure it ain’t comin’ back, an’ you can 
put that in your pipe and smoke it!” 

“O.K.,”" Gus told him. 

Silas dropped him off at the Model Garage 
and drove on his way. 

“Hey, boss, what was that tape for?” 
Wally demanded as soon as he saw Gus. 

Gus grinned. “To stop that whistling 
noise,” he explained. “It didn’t come from 
the clutch—didn’t have anything to do 
with the clutch. It came from a loose bar in 
the radiator grille that was vibrating like a 
fiddle string—that happens quite often on 
that make of car. Next time Silas brings 
his bus in I'll fix it permanently with a door 
spring. Until then, it'll be good for him to 
have something to wonder about!” 








Winter opens a new world to the camera fan. This scene at Barre, 
Vt., and those following were taken by the author, a New York City 
>» Me. ee photographer, lecturer, and salon judge, who retains 
: aA * his interest in amateurs. Here he used Super Plenachrome film at 


f/11, 1/50 second, and a K2 filter. Print made on Defender glossy 
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By MAC C. GRAMLICH 


NOW and winter are a photographer's 
paradise. Blue sky, crisp air, and trees 

sagging under heavy burdens; roof tops and 
church steeples white, fences and bridges 
encrusted, and brooks partly frozen; bun- 
dled-up passers-by—these are the rewards. 
And for the city dweller there are the parks. 

The amateur should make plans far in 
advance for urexpected snow shooting. He 
should provide warm mittens and water- 
tight boots, for he may be out of doors quite 
a while. No elaborate equipment is neces- 
sary, and any camera may be used. But a 
few rules must rigidly be enforced for com- 
plete success. 

First, a correct-fitting lens shade is need- 
ed to keep out unwanted reflections of ice 
and snow. Then, for the tonal qualities, 
snow more than any other subject requires 
a filter. The most commonly used is the 
medium yellow, or K2, appropriate for 
either pan or ortho film. It cuts excessive 
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January, 3 P. M., at Salem, Mass. Here, as for 


the facing picture, a Super lkonta B camera was 
used with orthochromatic film and a K2 filter. 
This exposure was at £/8, and for 1/50 second 


haze in the middle distance, but exposure 
time must be doubled or a flat, underex- 
posed negative will result. For dramatic and 
unusual effects, such as black skies with 
clouds standing out like cotton tufts, use a 
red filter, or 23A, and quadruple the ex- 
posure, using pan film, of course. 

Just what a filter will do is best under- 
stood when one knows the characteristics of 
snow. A snow blanket consists of small 
particles of frozen crystals. All these in- 
dividual particles, which appear on your 
ground glass like grain on the film, must be 
registered on the plate to get the full feel- 
ing, otherwise the print will have that 
washed-out effect—too much contrast or 
just a grayish mass with no detail of tex- 
tures—that is the most common bane of 
amateurs. (Continued on next page) 
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Central Park in New York City 
offered this action caught by a 
34 by 4'4 Groflex at 2 P. M. 
Super Plenachrome film, used 
with a K2 filter, was exposed 
1/400 second, stopped at £/5.6 


Snow itself is almost 

white, and irregular 
breaks, such as footprints 
or tire marks, throw fine 
shadows. These shadows, 
however, are actually blue, 
not black, and without a 
filter would photograph as 
white along with the snow. 
Shadows are usually quite 
delicate, but through prop- 
er technique they can be 
recorded. Too much stress 
cannot be put upon the 
usefulness of a_ correct 
filter to avoid a character- 
less picture of drab empti- 
ness. 

In snow photography 
there is usually little color, 
therefore orthochromatic pie my eS ey 
film is used generally, al- ae 
though panchromatic may 
be used as well. A rather slow or medium- 
fast film is desirable! Latitudes of slow 
films are greater, and crisp, snappy nega- 
tives may be had. 

A sturdy tripod will assure sharp nega- 
tives and also enable the photographer to 
stop the lens down and-gain greater depth 
of focus, both in the foreground and in the 


Late afternoon, and the 
trees in Prospect Park, 
Brooklyn, cast shadows 
like this—a_ picture 
made with a 9 by 12 
Maximar camera, using 
Super Plenachrome film 
exposed at £/22, 1/25 
second, and K2 filter 
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distance. Many otherwise excellent pho- 
tographs are disappointing because of a 
slight motion of the camera during a rather 
short exposure, commonly noticeable in cold 
weather when the elements hamper the 
photographer's aim. It is not advisable to 
shoot at less than 1/100 second when the 
camera is not supported on a firm object. 





Many boast of being able to 
secure sharp negatives at 
1/10 or even 1/5 second with- 
out a support. Perhaps once 
or twice this may be true, but 
sooner or later disastrous re- 
sults will show. 
Lighting conditions on 
snow should be studied care- 
fully. Sunshine is a very im- 
portant ingredient. Late aft- 
ernoon, when the shadows 
begin to stretch, is ideal, for 
then, if the sunlight crosses 
the picture from either side, 
the texture of the snow will 
stand out in bold relief. Sun- 
light directly behind the 
camera has a tendency to 
flatten out the snow at the 
cost of detail. 
Many excellent photo- 
graphs accepted by salons were made with 
no sun visible—pictures portraying mood, 
such as a snowstorm or misty effects. 
Handled properly, these pictures resemble 
etchings. During an actual snowfall, a very 
slow shutter speed, such as 1/10 or 1/25 
second, should be used. These speeds will 
not freeze the snowflakes in mid-air; they 
allow them to be seen falling and whirling, 
and to register on the film as long streaks, 
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Trudging through the snow at 
Swampscott, Mass., about 4 P. M. 
A 4 by 5 Speed Graphic took this 
view. Super Plenachrome Press 
film was exposed 1/200 second at 
f/16, again using a K2 filter 


% 


Another type of action, using 
the same Speed Graphic, Super 
Plenachrome Press film, and K2 
filter. This time the exposure 
was lengthened to 1/100 second 
and the lens stopped at #8 
The locale here is Lynn, Mass. 


ey % 
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not suspended drops. Falling snow is more 
visible against a dark background such as 
a building or a street. Care must be taken 
during a snowstorm to keep the camera 
from getting wet if it is to stay in good 
condition. 

Exposures are ticklish to judge without 
a reliable light-measuring instrument. Pho- 
toelectric-cell meters simplify the problem, 
but readings should be taken with great 
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care. This is so important that it may spell 
either complete failure or success. Take 
readings of the high lights and shadows, 
compare them, and if a tremendous jump 
of the needle is noticeable, hold the arm 
into the sun and take a reading of the 
ungloved hand. This will give approximate- 
ly the nearest correct reading 

Most winter scenes have extremes of tone 
too far apart for all to be recorded accu- 
rately at the same time. Exposures against 
the sun should be doubled, in some instances 
quadrupled, depending on the position of the 
sun. Common sense and a knack of handling 
a meter to its best advantage are necessary. 
When in doubt concerning a high and low 
reading, make at least two exposures. If only 
one can be made under the circumstances, 
then the lower reading is advisable. 


Slight overexposures register the fullest 
gradations and texture of the snow itself and 
give detail in the delicate shadows. In these 
cases development time should be reduced 
a little to prevent excessive contrast and 
burnt-up and washed-out high lights. 

Winter photography has an enormous 
field of subject matter, but avoid great con- 
trast, such as unharmonious spots where soil 
shows through the snow, very dark tree 
trunks, or any jumbled dark area in the im- 
mediate foreground. There are no definite 
rules on including figures, but human inter- 
est will lend itself to almost any subject 
and in most cases improves the picture. 

Skiing, skating, and tobogganing come 
under the classification of action photogra- 
phy, and call for much higher shutter speeds 

1/200 to 1/500 second. Whenever possible 

watch the action several times 

a jumper performing for in- 
stance—then focus a bit ahead 
of the spot where the most 
unusual is apt to occur. Sun- 
light and reflections permit 
stops small enough for a safe 
margin, and if focusing is in- 
correct by a few inches, it 
should not be noticeable ex- 
cept in very large blow-ups. 

One more important cau- 
tion: In sudden changes of 


temperature, a film will form 


on the lens, both outside and 
on the inside or rear element. 
To avoid failures caused by 
this, give the camera a grad- 
ual change of temperature 
when going into a warm 
room or out into the cold. A 
smart photographer carries 
his camera close to the body 
under the overcoat. 

If frequent overexposure 
indicates cold has slowed up 
the shutter, have it adjusted 
by a qualified expert. 


Salem in late afternoon, using a 
4 by 5 Speed Graphic, K2 filter, 
Isopan film: £'16, 1/100 second 

















THIS COMPACT CAMERA CASE holds flash gun, 
spare batteries, reflector, and flash bulbs, in 
addition to a 35-mm. camera, which is locked 
in place. Measuring 7” by 912” by 514”, the 
case is constructed of three-ply wood, cov- 
ered with tan leatherette, lined with maroon 
plush, and equipped with a carrying handle. 
Hardware and lock are chrome finished. Its 
sturdy construction will stand a lot of pun- 
ishment and give the camera good protec- 
tion. 











A NEW TITLING KIT made 
entirely of nonstrategic 
materials promises to aid 


home movie makers. A 
piece of felt stretched 
over a wood panel serves 
as the background. The 
letters and numbers have 
thin felt glued to their 
backs so that they ad- 
here to the background 
wherever they are placed, 
much as two brushes will 
cling to one another if 
tightly pressed together. 
The whole kit is housed 
in a wooden case. 


FOR EXAMINING SLIDES, a 
new viewer has been de- 
signed of wholly wood 
and glass construction. 
It takes 35-mm. slides 
and is compact enough 
to fit into an accessory 
case or a coat pocket. Its 
lens, slide, and light 
source are so well bal- 
anced that pictures 
viewed through it appear 
to be three-dimensional. 
The lens is adjustable, 
insuring accurate focus. 
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Flash-Gun Cable Extension 


Do THE extension outlets on your 
flash gun accommodate standard elec- 
tric plugs? If not, you can use an ex- 
tension by splicing it right into the 
synchronizer wire, thus equipping the 
synchronizer plug for double duty. Just 
splice a short length of wire to the 
synchronizer lead, and to the free end 
attach a female radio plug, which is 
smaller and lighter than standard 110- 
volt plugs. A male radio plug will con- 
nect the extension flash with the plug 
spliced into the synchronizer lead. This 
will not affect the synchronization of 
the gun in any way. 





Stick Lubricant Makes 
Camera Work Freely 


USING oil or grease on a camera 
is not advisable, but some lubrica- 
tion on the bellows slide and the 
slide that locks the back will be 
found helpful. A good way to pro- 
vide this is to use a lubricating 
stick made for taking out squeaks 
in auto-door hinges. Just a light 
touch to each side of the bellows 

uide as shown below will provide 4 4 
Sulticlent tubetention to allow Increasing Size of Enlarger Image 
smooth operation for a-long time. IF GREATER magnification is wanted without raising 
The film left by the stick will not an enlarger higher from the easel, as in blowing up 
soil the hands or clothing, and it very small negatives, slip a portrait attachment over 
protects the metal parts from cor-_ the enlarger lens. This shortens its focal length and 
rosion.—W. C. WILHITE. increases the image size.—LOUIS HOCHMAN, 


Sandpaper Points Retouching Pencil 


TO KEEP a fine point on your retoucaing pencil, 
place a folded sheet of fine sandpaper inside an 
envelope. Twist the pencil while holding the point 
from the outside. The scrapings will stay in the 
envelope.—WILLIAM SWALLOW. 


POPULAR SCIENCE 





Towel Rack Fastened to Bench Proves Handy in Darkroom 


A RACK attached to your darkroom work- 
bench will keep a towel always handy. This 
rack consists of a piece of wood 1” by 4” by 
18”, having a rounded top edge, fastened 2” 
from the bench with blocks 1” by 2” by 4”. 
A strip 2” by 16” is cut out of the center of 
the rack to be used as a towel locking piece. 
The lower edge of this strip should be cut at 
an angle, to exert a wedging action on the 


Strips Guide Embossing Tool 


AN EASY way to give prints a profes- 
sional-looking embossed border is to use two 
strips of heavy cardboard, such as mount- 


ing board, to guide the tool. These strips 
must be slightly longer than the picture, 
cut perfectly straight, and hinged together 
with gummed cloth, paper, or cellulose tape 
at one end. Simply place the photograph 
between the strips; then hold the upper one 
tightly against the lower and run an em- 
bossing tool firmly along the edge of it to 
make an indented line. Use a blunt, hard, 
smooth point.—R. K. 


JANUARY, 1943 


towel. It is hinged by the upper edge to the 
piece from which it was cut, as shown at the 
right above. 

Tuck one end of the towel under the lock- 
ing strip from behind, closing the strip over 
it; then bring the towel over the top of the 
rack and drape it over the front as at the 
left above. To release it, simply open the 
hinged piece.—C. H. COLES, 


Solution Aids in Spotting 


A BRUSH-MOISTENING solution that makes 
color stick to glossy surfaces will help you 
in spotting photographs. It consists of one 
part l1-percent Aerosol or other wetting 
agent, three parts methanol, and six of 
water. Saturate your brush with this solu- 
tion before taking up the water color. 
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WALL BOARD FOR INTERIORS OF LASTING 
BEAUTY . . . HOW TO REMODEL ANY ROOM 
IN THE HOME WITH THIS MODERN MATERIAL 


Wall Board 


for wartime 
remodelins 


By Carl T. Sigman 
and William J. Ward, Jr. 


IN THE process of keeping 

your home livable for the 
period of scarcity ahead ... 
or of remodeling it to provide 
living quarters for war work- 
ers, if yours is a defense area ... or of 
providing an extra bedroom for your mar- 
ried daughter and her baby while her hus- 
band is in uniform, wall board seems almost 
to be item number one among necessary 
materials. And with only a few exceptions 
it is still not subject to priorities, though 
your dealer may have difficulty in providing 
you with every type and size. 

Also, since you're severely restricted in 
the amount of money you can spend in 
remodeling, you need an inexpensive ma- 
terial that you can either use yourself or 
have applied at low cost. Wall board again 
is your answer. 

It wasn’t so long ago that wall board was 
a sort of stepchild among building mate- 
rials. It was thought of as good enough 
only for a child’s playroom in the attic, or 
for a workshop in the basement. But not 
so today, because American ingenuity has 
long since set about developing types of 
wall board to meet almost every conceiv- 
able home remodeling demand. 

There are wall boards with fine wood fin- 
ishes to give the effect at low cost of 
paneled rooms; wall boards with simulated 
tile designs for bathrooms anc kitchens; 
wall boards that are fire-resistant and pro- 
vide additional insulation against cold and 
heat; wall boards that absorb sound or 
help insulate against it in an ever noisier 
world; wall boards that can be papered 
almost at once as compared to plaster, 
which requires months to set before it can 
safely be papered. 

Nor is wall board any longer exclusively 
an interior remodeling material. It has 
gone outdoors, and the dry-built house of 
wall board, inside and out, over a simple 
framework, is likely to be the house of the 
future. Indeed, many such were erected 
before present restrictions on building went 
into effect. 


In order to make an intel- 
ligent choice of wall board for 
any remodeling job you may 
have in mind, you should be 
familiar with the character- 
istics of the main types. So 
let’s look at them one by one, 
beginning, quite arbitrarily, 
with gypsum wall boards. 

Their chief claim to fame is their fire-re- 
sistant property, which is derived from a 
gypsum core. 

For example, %” thick gypsum wall 
board will withstand the tremendous heat 
of a house on fire for more than twenty min- 
utes before the framework behind the wall 
board begins to char. That is often long 
enough to confine a fire to a single room 
until the fire department gets on the job. 

Both surfaces of gypsum board are made 
of a heavy fiber material which may 
be painted or papered. The board comes 
4”, 3%”, and %” thick, in 4’ widths, 
and in lengths of 4’, 5’, 6’, 7’, 8’, 9’, 10’, 
11’, and 12’. It may be nailed and cut like 
wood. 

In fixing over an attic, gypsum wall board 
may be nailed directly to the studding; or in 
remodeling a kitchen, for example, it can be 
nailed either directly over the old plaster, the 
nails going through the latter into the stud- 
ding, or to 1” by 2” furring strips previous- 
ly attached to the wall. Figure 1 shows the 
size of nails to be used for each thickness 
of wall board. This chart applies not only 
to this kind of board, but also to the other 
types subsequently described. Figure 2 
shows how nails are closely spaced around 
the edges of a panel. 

“All right,” you'll say. “I can readily 
see the advantages of gypsum wall board, 
and I know that it’s fairly simple to apply, 
but what about those joints between the 
boards?” 

Without a doubt, that’s the chief prob- 
lem, and it has been very well solved in 
several ways. 

With all types of wall boards, wood 
battens or moldings applied vertically or 
horizontally are used to cover joints and 
nailheads. Many decorative effects can be 
achieved in this way. Not many months 
ago chromium-plated strips were used, but 
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metals for such purposes are very properly 
out for the duration. Following these both 
in their own right and as substitutes for 
metal were colorful plastic battens, but 
they too have become a luxury unavailable 
in wartime. 

You may be one of those who dislike wall 
board because you prefer smooth walls for 
papering or painting. For such understand- 
able tastes, the manufacturers developed 
the perforated-tape method of covering 
joints shown in Fig. 3. First, a smooth- 
working cement plaster especially made for 
this purpose is mixed and applied with a 
5” putty knife. Then the perforated tape is 
immediately applied and pressed into the 
plaster. Some of the plaster squeezes 
through the perforations, and this should 
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FIG. |. What sizes of nails to use in fastening 
wall boards of various thicknesses directly to the 
studs and over plaster is graphically shown above 


















































FIG, 2. Panels are nailed on chiefly at the edges. 
Space nails as recommended for the board you use 


FIG. 3. At right, steps in covering joints by 
the tape method. Board shown has recessed edges 
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next be smoothed over with the putty knife. 
When this application is dry, another thin 
coat of the cement is smoothed over the 
tape so that it can't be seen. Finally, when 
thoroughly dry, the surface is lightly sand- 
ed to remove any roughness that may re- 
main. This same method of covering joints 
is applicable to the hard wall board still 
to be described. 

Whereas this system can be employed 
successfully with any type of gypsum wall 
board, a special type with recessed edges, 
illustrated in Fig. 3, makes an especially 
good job. The recess is just deep enough 
to take the tape and necessary cement, so 
that the resultant surface will be absolutely 
flush. 

Another cheaper though not so satisfac- 





le 4D., CEMENT-COATED 









































Wall board can be used to make a cozy one-room apartment for a wife and her baby while her husband 
is in service, with room for him when he's on furlough. Much of the built-in furniture does double duty. 
Dressing-table and desk lamps also serve as bed lamps. The hard-board ceiling freize is a standard shape 


tory method of joint finishing is offered by 
gypsum-board manufacturers; it is simply 
a cement applied with the putty knife and 
smoothed into place. 

Where a curve occurs in a wall, use the 
4%” thick board; for use around archways, 
score the inner fiber surface with a saw, 
making the cuts about 1” apart. The \” 
thick board can then be applied around 
curves of fairly small radius. 

In addition to the plain finish for paper- 
ing and the simulated 4” tile board for 
bathrooms and kitchens, gypsum wall board 
comes in knotty pine, bleached mahogany, 
and walnut finishes that all but defy detec- 
tion as a substitute for real and very ex- 
pensive wood paneling. The wood-grain 
finished wall boards are made %” thick, 
4’ wide, and 6’ to 10’ in length, packaged 
two to a bundle. Wood-grained wall boards 
come already lacquered, but their appear- 
ance can be improved by additional finish- 
ing. Apply a priming coat of clear white 
shellac and follow with a coat of clear (flat 
or dull) varnish or emulsified floor wax. 
The dull varnish finish is particularly 
recommended. Rub down lightly between 
coats with steel wool. 

Very explicit directions for applying and 
finishing all wall boards are supplied by the 
manufacturers; if these instructions are fol- 
lowed, there is little chance of getting any- 


thing but entirely satisfactory results. 

Before going on to discuss the many 
other wall boards available, let’s take a 
look at a specific example of what can be 
done with this versatile material. The draw- 
ing on this page shows an interior designed 
especially to solve a wartime problem 
that of a married daughter whose husband 
is away in uniform, and who with her baby 
is to live with her parents. This is how her 
old bedroom might be transformed with 
wall board to serve as a living room in 
which she can entertain her friends, a bed- 
room for herself and her soldier husband 
when he is home on furlough, and a nursery 
for the baby. Two built-in beds with draw- 
ers below to accommodate bedding serve as 
sofas by day. The desk by the window to 
the left doubles as a headboard for the bed 
in front of it, while the combined bookcase 
and cabinet becomes a headboard for the 
other bed. In front of the window to the 
right is a dressing table. 

Any of a number of the good insulation 
boards to be described, mounted over the 
old plaster, would help to insulate the noises 
of the house from the baby, and those of 
the baby from the house. The insulation 
board could be used the full height of the 
room, but it might be better to buy what 
is called “hard board” for a wainscoting to 
window-sill height. Short lengths of hard 
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board left over from the wainscoting could 
be used to make the cabinets, dressing 
table, and curtain valance. 

This so-called hard board is perhaps the 
most familiar member of the wall-board 
family. It is made from clean wood chips 


that have been exploded under high-pres- 
sure steam and thus reduced to fiber. These 
fibers are then refined, felted, and pressed 
hydraulic 


in flat-bed into board 
form. 

The lignin or natural cement of the wood 
itself binds the fibers together. By the ap- 
plication of great hydraulic pressure, the 
degree of density and thickness can be 
accurately controlled. The resulting board 
is hard, grainless, free of all imperfections, 
and absolutely uniform throughout. It is 
made in thicknesses of 1/10", %”, 3/16”, 
4”, and 5/16”, in 4’ widths, and in piece 
lengths from 1’ to 12’ in 1’ increments. 

In addition to the usual method of nailing 
the hard board to the wall, it may be ce- 
mented to any solid, flat backing such as 
plaster or concrete by using a specially pre- 
pared mastic spread on about %” thick 
with a saw-toothed trowel. With this method 
there are, of course, no nail holes to be 


presses 


covered except those made by the few fin- 
ishing nails that may be required to hold 
the wall board in place until the mastic has 
set. Afterwards these nails can be with- 
drawn or countersunk. 

This method is particularly desirable in 
mounting over old plaster the hard boards 
scored to represent 4”, 8”, and 12” tile. 
Where such tile board is to be used around 
bathtubs and showers, it should be care- 
fully scribed and cut to conform to the con- 
tours of the bathtub or other fixtures. Then 
spread Keene’s cement along the wall edge 
of the fixture and force the wall board into 
it as it is mounted on the wall. All excess 
cement must be removed before it hardens. 

Let's see what can be done to make a 
livable extra room out of an attic—-some- 
thing you may wish to do if defense plants 
have mushroomed up in your vicinity and 
there are more war workers in town than 
existent housing can properly accommo- 
date. You won't have any trouble getting 
the necessary priorities on materials for 
such an improvement and a government 
loan to finance the undertaking. Probably 
the income from the extra room will liqui- 
date the debt before the end of the war, 


Attic space, turned into a cheerful little apartment like this, can bring the defense-area home owner 
extra income that will eventually more than pay the cost of improvement. Insulation board is ideal, but 
hard board can be employed if supplementary insulation is used behind it and at other critical points 
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and you will have a finished 
attic that will not only in- 
crease the value of your 
home, but make it easier to 
heat in winter and keep it 
cooler in summer by reason 
of the extra insulation un- 
der the roof. 

An attractive treatment 
for such an attic apartment 
is shown on the facing page. 
Insulation board should 
be used throughout, prefer- 
ably backed with mineral 
wool or similar insulation. 
If you use hard board, it’s 
almost essential to put up 
a good insulating material 
behind it—-between the raft- 
ers, collar beams, and wall 
studs, as well as between 
the joists in the attic floor 
on both sides of the room. 
Rock wool should also be 
placed between the studs at 
the ends of the attic. 

In bathrooms and kitch- 
ens, it is better to use the 
so-called “tempered” hard 
board, which is made by im- 
pregnating the ordinary 


hard board with a special 
tempering liquid and then 
polymerizing the liquid by 


baking. The tempered hard 
board thus obtained absorbs 
much less moisture and has 
much greater’ transverse 
and tensile strength, and 
greater resistance to abra- 
sion, than ordinary hard 
board. These qualities make 
the tempered variety ad- 
mirably suited for use out- 
doors or where greater strength 
sistance to moisture are required. 

Hardwood wall board is an excellent ma- 
terial for kitchen cabinets and shelves, 
counter and table tops, and the like, because 
it is smooth and uniform and not readily 
scratched. It comes in a rich brown color 
which requires no finish whatever, but if 
you prefer it colored, it takes paint per- 
fectly and without requiring any priming 
coat. Before wartime restrictions were in 
effect, these hard boards were made in 
green and black as well as the natural 
brown, and perhaps your lumber dealer may 
still have some panels in these colors in 
stock. 

One small point may be made in regard to 
painting the scored tile board. It is easy 
enough to paint the tile, but not so easy to 
paint the joint between the tile, which 


and re- 


FIG. 4. Insulation boards, as 
well as tiles and planks, are 
manufactured with interlocking 
joints of various kinds. 
typical ones are shown above 


should be done to give the 
tile a natural look. Simply 
get yourself a small strip- 
ing tool or rent one from 
your wall-board dealer. It 
makes striping an easy task. 

Several manufacturers 
mount thin veneers of fine 
woods directly on hard wall 
board so that you can have 
the most expensive-looking 
paneled rooms at consider- 
ably less than the cost of 
solid wood paneling. Such 
fine woods as mahogany, 
satinwood, walnut, and ze- 
brawood are to be had, 
along with about twenty 
others, in this hardwood ve- 
neer paneling, which comes 
in the following sizes: 4’ by 
6’, 6’ by 4’, 4’ by 8’, 4’ by 12’, 
and 12’ by 4’—the grain 
running with the second di- 
mension of the _ panels. 
Standard thickness is 4” 
These veneer boards can be 
nailed or screwed to the 
walls or mounted on per- 
fectly flat surfaces with 
hard-board mastic. 

Also mounted on tem- 
pered hard board is a syn- 
thetic glazed, stainproof, 
and acid-resistant surface 
made particularly for use in 
bathrooms and kitchens. It 
comes in a variety of colors 

a with three finishes—plain 
board, scored to represent 
tile, and with horizontal 
striping about 8” apart. 
Still another type of hard 
wall board is one that isn’t 
a board at all, but is made of asbestos 
fibers and Portland cement under great 
pressure into dense monolithic sheets. It is 
similar to asbestos-cement shingles, hence 
fireproof, rotproof, and highly resistant to 
steam and hot water, which makes the ma- 
terial ideal for use in kitchens, bathrooms, 
and laundries. Asbestos-cement sheets are 
made plain or scored to resemble tile, and 
in several colors which never need repaint- 
ing because the color is mixed into the 
composition during its manufacture. It 
comes 1%” thick and in 4’ by 4’ and 4’ by 8’ 
sheets. It can be sawed and nailed just like 
other types of wall board. 
Asbestos-cement board has a waxlike fin- 
ish that is easily cleaned so that it is well 
adapted for use as counter and table tops, 
splash boards, and small kitchen floors. Be- 
cause it is fireproof, it is a good material 


Some 
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with which to line furnace rooms and par- 
ticularly ceilings over furnaces. 

The hard boards just discussed are made 
for use where a strong, hard, easily worked, 
grainless, moisture-resistant material is re- 
quired, but where insulation is a secondary 
consideration, for their insulating qualities 
are not high. That's why insulation wall 
boards are becoming increasingly popular 
in these days of threatened fuel shortages. 
Tests have shown that such 1” thick board 
is equivalent in insulating value to a 15” 
brick wall, 3” of lumber, or 37” of concrete. 

Although manufacturing processes differ 
somewhat, most insulation wall boards are 
made from logs of wood stripped of bark. 
These are reduced to fiber and then knit 
and pressed together after the individual 
fibers have been sterilized and water- 
proofed to render the 
wood rotproof. In the 
pressing process, myr- 
iads of dead-air cells 
are enclosed within 
the wood, which help 
to give this wall board 
its high insulating 


have tongue-and-groove edges to permit 
concealed nailing and to allow for expan- 
sion and contraction without buckling. In 
Fig. 4 are shown several types of standard 
joints. 

Planks, tile, and boards can be used to- 
gether or separately. Planks can be nailed 
to the wall or studding, horizontally or verti- 
cally. A single width of plank may be used 
in a room to give a uniform line, or several 
widths to give the effect of random-width 
board paneling. Figure 5 shows some of one 
manufacturer's suggested wall and ceiling 
patterns. Planks and tile as well as the 
board come in various shades of tan and 
gray, in oyster white, and in a few colors. 

Often insulation board is combined with 
hard board in a single room. For example, 
in a child's room or the combination living 

room and nursery sug- 








gested on page HW 
451, where the wall 
up to the wainscot 
height may be sub- 
jected to rough usage, 
the hard board, which 











qualities. 

This type of board 
not only saves fuel, 
but also insulates 
against sound. 

















Insulation board is 
made in three general 
styles so-called 
planks, tiles, and ordi- 
nary wall board. Most 
styles are made "’ 
%”, and 1” thick, and 
a number of styles 


resists abrasion, may 
be used, with vertical 
planks of insulation 
board applied above a 
decorative wainscot 
molding. 

In addition to the 
insulating wall boards 
made from wood 
fibers, a very similar 
type is fabricated 
from the fibers of 
sugar cane. These 
fibers are closely 





and sizes are made 
11.” and 2” thick, but 
generally on special 
order only 
Insulation wall 











boards are made 4 


meshed and felted and 
then pressed into uni- 
form boards ‘which, 
like those of wood, can 
be sawed, nailed, and 
readily painted. The 








wide by 6° to 12’ in 
length. The so-called 
“wainscot boards” are 
, 3’, and 4’ wide by 
and 4’ long. Insula- 
tion wall-board 
planks, the more pop- 
ular style for today’s — 
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boards are treated to 
prevent deterioration. 

No discussion of 
wall board would be 
complete without 
mentioning plywood, 
which is an excellent 
material for all sorts 
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of remodeling, but the 
less expensive wall- 
board grades are no 
longer obtainable for 
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12’ long. Tiles are 8” 

by 8”, 8” by 16”, 12” 

by 12”, 12” by 24”, _ 

16” by 16”, 16” by 32”, 

and 24” by 24”. 
Most insulation tile, 


planks, and boards 
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FIG. 5. Planks and tiles of various sizes can 
be arranged to give a number of interesting 
effects for modern interiors. These are some 
of the patterns suggested by one manufacturer 


your dealer happens 
still to have some left 
—because of the many 
uses to which it has 
been put in war work. 
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Poultry 


BECAUSE wood must replace metal and 
wire wherever possible on the farm, the 
poultry and agricultural engineering de- 
partments of the Massachusetts State Col- 
lege, at Amherst, have devised a watering 
stand that dispenses with the usual wire 
top. It is replaced by a slatted top similar 
to the floors extensively used in English 


Model-Airplane Dope Conceals 
Scratches on Bicycle Frame 


IF you leave scratches on your bicycle, 
the metal is likely to rust. However, 
scratches can easily be touched up by wrap- 
ping cellulose or adhesive tape around the 
frame about '%” beyond each end of the 
damaged area and applying model-airplane 
dope of the right color. Sand the surface 
lightly; then apply the color with a small 
brush or a twisted pipe cleaner. After remov- 
ing the tape, polish with floor wax.—R. K. 


Dressmaker’'s Tracing Wheel 
Scores Cardboard Neatly 


A DRESSMAKER’S tracing wheel is handy 
for scoring cardboard without breaking it, 
when making up small gift or mailing 
boxes. Simply mark the cardboard, then 
run the tracing wheel on the lines.—B. J. B. 


Watering Stand Built with Slatted Wooden Top 


poultry houses. The stand is sanitary, 
cheap, and easy to build, and can readily be 
lifted for cleaning. 

Much water can be saved by using a 
valve float, as shown. However, if the float 
is not available, the automatic feature can 
be dispensed with by letting water drip con- 
stantly.—RAYMOND T. PARKHURST. 


Tape Applied to Side of File 
Prevents Damage to Work 


IN USING an ordinary file where it would 
mar the work if more than one face does 
the cutting, it is a good idea to cover the 
side of the file that is not to cut with ad- 
hesive tape, as above.—B. N. 








Folding Ladder Stool 


HIS sturdy folding stepladder stool has 
Bent features that are not found in 
any other stool of its type. Built for long 
life and designed so that it will remain free 
from wobble, it should find favor with house- 


Above, dowels ore inserted after the rail is fastened to the 
legs and sloped properly. Notice that upper dowel is slanted 
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wives in performing their usual tasks about 
the home. Locked in the horizontal position, 
the back rest will hold a pan of water for 
cleaning windows and the like. Plenty of 
foot room is provided on the seat if it is 
necessary to stand on it for extra 
height. The stool is so well bal- 
anced that there is no danger of its 
tipping over when the user steps 
off. When the stool is folded, its 
lepth is only 6%”, which permits it 
to be stored conveniently in a closet. 

The drawings show the different 
parts and their dimensions. Maple 
or birch is the most satisfactory 
wood to use, except where other- 
wise specified on the plans. 

It is best to assemble the stool 
temporarily so that minor adjust- 
ments may be made. This is espe- 
cially important in respect to the 
joint where the arm connects with 
the front legs. To locate this prop- 
erly, fold the stool and then open 
and close it until the correct pivot 
point is found—one that gives a 
spread of 15” from the front to the 
rear legs. The connecting arms are 
fastened solidly to the 4%” dowel 
rod about 1” in from the front in- 
side faces of the legs. 


Wedges being driven at right angle to the grain in the rear 


legs. 





Below, inserting brace rods beneath each foot rest 





By FRANK HEGEMEYER 


The proper angle for the cuts on the front 
legs, including the dadoes, is cbtained by 
tilting the saw table to 86 deg. and the 
miter gauge to 69 deg. Each step has a 
3/16” groove on the underneath side for the 
3/16” brace rod. It is a good idea to place 
Small washers between the. seat brackets 
and the rear legs to prevent marring the 
paint. 

When all adjustments are satisfactory, 
knock down the piece and reassemble. The 
leg-connecting arms should move freely on 
the lower dowel of the rear legs. Note par- 
ticularly in the drawing the slope of the 
front and rear legs. 

After all edges have been rounded and 
the whole thoroughly sandpapered, stain the 
steps, seat, and back rest a walnut color. 
The remainder of the piece can be painted 
any color preferred. The exposed nuts are 
covered with caster glides to avoid damage 
to expensive hosiery. 

A cupboard catch is fastened to the seat, 
as shown, and the strike attached to the 
front leg rail. Grasping the seat by the 
slot and lifting the stool automatically 
causes it to close and lock by means of the 
catch. Although the back rest can be put 
to innumerable uses to lighten many home 
tasks, it should be understood it is not to 
be used under any circumstances to stand on. 
































Lamp | Cords 
Last Longer 


By GEORGE S. GREENE 


OU can no longer buy new lamp 
cord freely, and as it becomes 
more scarce it will be more and more 
difficult to operate electrical appli- 
ances. Lamp cord is really indispensa- 
ble. The one certain way of making 
the cords you already have last for 
the duration is to take care of them. 
Once the insulation is broken or 
worn through, it should be repaired 
immediately in order to save the en- 
tire cord, which in the larger sizes is 
difficult to splice. In Fig. 1 is shown 
the heavy attachment cord of an elec- 
tric sander. It had come into contact 
with the fast-rotating motor shaft so 
that the insulation was worn deeply. 
Several applications of tire-cut filler 
were made, completely filling the de- 
pression and giving a permanent re- 
pair. Another flexible and durable 
material suitable for this purpose is 
ordinary automobile-top sealer. 

When a cord is attached to a plug, 
a narrow strip of friction tape may 
be wrapped around the insulation near 
the end, as in Fig. 2, so as to wedge 
the wire in the plug and relieve strain 
in case the cord is used to pull the plug 
from a socket. 

Prevent fraying and breaking of 
fine vires by twisting them and then 
soldering (Fig. 3). Bend the end of 
each wire into a hook, to serve as a 
connecting lug. 

One frequent cause of frayed wires 
is broken socket bushings (Fig. 4). 
These cost only a cent each and they 
protect the cord from wearing against 
the metal socket nipple. If the bush- 
ings are not at hand, wrap several 
thicknesses of tape around the cord 
where it enters the nipple. 

Attention to these small but im- 
portant details will aid in keeping 
your lamp cords in perfect condition. 














TOY SIDEWALK CRUISER 


convincing naval lines and is light enough for 

speedy ‘cruising.’’ The chassis consists of a 40” 
length of 14%.” by 4” stock such as pine. It is pointed at 
the bow, rounded at the stern, and hollow between decks 
forward, with linoleum “planking.” 

Deck structures, gun mount, and funnel are solid 
white-pine blocks. A hole is cut in the deckhouse for 
the mast, which is screwed fast to the base. To rein- 
force the edges of the linoleum along the open cockpit 
in which the skipper stands, nail on strips of 1” half- 
round molding—hardwood if available. 

Narrow strips of high-grade linoleum from the scrap 
piles of retail floor-covering stores can be had either 
for the asking or at a nominal price. When bending 
linoleum around a curve, such as the stern block, be 
sure the material is warm so that it will not crack. The 
smooth side should be outside. Paint it red below the 
water line, battleship gray above. Attach the roller- 
skate parts in the usual way.—DICK HIXON. 


B convinc up-to-date, this roller-skate scooter has 
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Tt T TTT make it from shop scraps. Be sure 
TOP view it's ready in time for Christmas! 
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KNIGHTS AND MEN OF 


(amelot 


MODERN GAME PIECES DESIGNED BY JUAN OLIVER 


AMELOT, the popular modern game 
+ invented by George S. Parker, sug- 
gests in its play no less than in its name 
the tournaments and wars of medieval 
times. Two opposing forces, each consist- 
ing of ten men and four knights, face each 
other in the middle of the field between 
their “castles’’—the two starred squares at 
each end of the board. 
Each player's object is to 
occupy the castle of his 
opponent. By means of 
three simple basic moves 
the miniature armies 
make brilliant attacks, 
swift retreats, flanking 
movements, and lightning 
charges through the op- 
posing ranks. 

The game of Camelot is 
patented by Parker Broth- 
ers, Inc., and cannot be 
reproduced without per- 
mission. By special ar- 
rangement, however, Pop- 
ULAR SCIENCE is enabled to 
present an original design 
for new, modern Camelot 
pieces that home crafits- 
men who want something 
different from the stand- 
ard ones sold with the 
board may make for their 
wn enjoyment or as gifts. 
Mahogany was used for 
the pieces shown, but any 
hardwood suitable for 
turning will serve A 
striking set can be made 
of colored plastic, if the 
material is available 

The plain men can be 
turned four at a time from 
6” lengths of stock mount- 
ed between lathe centers, 
is shown in the photo- 


Knights—of which eight are 
needed, four for each side— 
are jigsawed from 1/2” stock, 
then undercut at the jaw, and 
beveled at the mane. Bases 
are sliced from a 7/8” dowel 
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graph. Face the bases off true or slightly 
concave so that the pieces will stand firmly. 

Slices of 7%” dowel will do for the bases 
of the knights. Jigsaw the bodies from '2” 
stock. Drill a hole through for the eyes and 
spot a shallow hole on each side for the 
nostrils. Undercut each side 1/32” deep for 
about 4%” under the jaw line. Bevel the 


Turning the men of Camelot is a simple lathe operation. Set up this 
way, four pieces can be turned at one time. The game requires 20 men 





Opposing armies of knights and men 
make a picturesque showing lined 
up here at the beginning of a game 


two back edges 3/32”, but leave the tiny in contrasting colors—with enamel if a 
ears untouched so that they stand out glossy effect is wanted, or with japan col- 
against the mane. Dowel or simply glue _ ors for a flat finish. If a light wood is used, 


the body and base of each knight together. 
Sand the pieces smooth, apply two coats 
of thinned varnish, and finish the two sets 


one set might be left natural and the other 
stained dark. Or two woods might be used 
—one light, the other dark. 





ANTIQUING PLASTER CASTS [ PAINTING ] 


Plaster of Paris casts should be left to dry for several weeks before 
being antiqued. Then give the surface a coat of white shellac. Let this 
dry and apply a second coat of shellac. 


Obtain a tube of artist’s burnt-umber oil paint and thin with turpentine 
until it flows readiy. Paint the surface of the cast with this thin color. 
With a soft cloth immediately wipe off all the surplus paint from the 
high lights or raised and smooth portions of the cast. Some of the color 


will remain in the depressions and undercuts. Let this stay to give a 


natural antique effect. When the paint is dry, polish the surface gently 


with the soft cloth. 
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Old Pianos Yield 
War Metals 


and Rare Woods 


LD upright pianos, no longer good for 
O batting out martial airs, are going to 
drop out of the skies in quantity on Berlin 
and Tokio if a program developed by the 
Hoosier Home Workshop Club in Indian- 
Ind., spreads to the rest of the 
country. Members of this workshop group 
have dismantled more than 100 of these 
relics so far, salvaging enough metal from 
each to make two and a half 500-pound 
bombs. Just one of these bombs, in the right 
place, will sink an enemy cruiser. 

There are thousands of these old uprights 
in the homes of America, kept only for 
sentiment or because no one knows exactly 
what to do with a worn-out piano. The rub 
comes in salvaging the metal quickly be- 
cause of the difficulty of transporting the 
pianos and of stripping them of their wood. 

Peter J. Van Geyt, program chairman of 
the Hoosier Home Workshop Club, solved 
this problem in a unique way. It should 


apolis, 
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Club members dismantle old uprights, donate the 
metal for scrap, and use the wood in craftwork 


interest other clubs affiliated with the Na- 
tional Homeworkshop Guild, as well as the 
manual-training or shopwork departments 
of public and private schools, or any organi- 
zation looking for a substantial way to aid 
the war scrap drive and, incidentally, to 
obtain for their own craftwork projects a 
valuable supply of seasoned woods. The 
rosewood, for instance, in some of these old 
pianos can hardly be duplicated, and the 
mahogany and walnut are of fine quality. 

In Indianapolis, a leading piano company 
collects and distributes turned-in pianos to 
depots set up in club members’ garages in 
convenient parts of the city. The company 
likes the idea so much that it even offers 
the owners of the old boxes full trade-in 
allowance on new spinets and grands. 

Club members are organized in squads, 
and spend from one to three evenings a 
week in dismantling the old uprights. The 
metal is sold to scrap dealers, the proceeds 
being turned over to the U. S. O., and the 
allotted to the club members in re- 
turn for their time—is devoted to such 
projects as toy making for Christmas 
charities. There is so much wood, in fact, 
that members have a surplus to take home. 


wood 





Old Glass Cutter Redresses 
Small Grinding Wheels 


DIAMOND dressing tools, used for truing 
grinding wheels, leave the surface so 
smooth that for certain types of work it 
cuts too slowly and causes overheating. 
This difficulty can be overcome by using a 
mechanical dresser or star wheel—a tool 
consisting of a number of notched disks—to 
break away or open up the surface. How- 
ever, star wheels are too coarse and heavy 
for use on small wheels. 

In our shop we get excellent results by 
redressing wheels 1142” to 5” in diameter 
with worn-out glass cutters as shown below. 
These cutters are of the type having a small 
steel wheel that turns on a hardened pin. 
Since they are just as effective after they 
have become too dull for cutting glass, we 
use only old ones, of which we usually get 
a good-sized handful from a glazier for the 
asking.—-W. C. CHENEY. 





Homemade Leather Toe Clips 
Make Bicycling Easier 


BICYCLE racers and other cyclists who 
take long bike trips know the advantages 
of having toe clips or rests on their pedals. 
The trouble is that most of the toe clips on 
the market are designed to fit on metal 
pedals, while the ordinary bike is equipped 
with large rubber-surfaced pedals. 

Toe clips for such pedals can be made 
from two schoolbook leather straps and a 
few small split rivets. The straps can be 
attached to the pedals as shown in the 
photographs above. Make them of appro- 
priate length according to the required size 
of the toe web, so that the foot will be held 
snugly.— RAY KERSH NER. 





WITH VARIOUS METALS [ ELECTRICAL] 


enough water to make 1 gal. 
temperature of about 150 deg. F. 

Cobalt. Like lead, this metal should not 
be used on articles which are to come into 
contact with food. A fast-working electro- 
lyte consists of 442 lbs. cobalt sulphate, 5 oz. 
boric acid, 2 oz. sodium chloride, and 1 gal. 
water. 

Antimony. This is a hard and brittle metal 
with a lustrous gray appearance. Add 18 oz. 
potassium carbonate and 12 oz. pulverized 


PLATING 


Although less familiar than the customary 
plating metals, tin, iron, lead, cobalt, anti- 
mony, and arsenic are sometimes useful in 
special applications, such as for decorative 
work. 

Tin. 


Use at a 


This forms an excellent protective 
surface, particularly for iron and steel. A 


suita>dle electrolyte of 6 oz. tin 
chloride, 6 oz. ammonium oxalate, 1 oz. 
oxalic acid, 1 oz. dextrine and 1 gal. water. 

Iron. Worn iron parts are sometimes 


consists 


plated in order to build up the surfaces to 
avoid replacement. Use 24 oz. ferrous sul- 
phate, 12 oz. ferrous chloride, 20 oz. am- 
monium sulphate, and 1 oz. finely powdered 
charcoal, all dissolved in 1 gal. water. The 
charcoal is included because it helps prevent 
brittleness of the deposit. 

Lead. This should not be plated on work 
that will come into contact with food. Use 6 
oz. caustic soda dissolved in 1 qt. water; 
add 1 oz. lead oxide, and when it is com- 
pletely dissolved add 14 oz. gum arabic and 
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antimony sulphide to 1 gal. water; then boil 
for an hour. Add enough water to replace 
that lost by evaporation, and filter. A 
temperature of 150 deg. F., at 3 volts, is 
recommended. 

Arsenic. Lacking the pure metal for use 
as anode, deposition can be carried out with 
carbon anodes and a solution of ‘2 lb. white 
arsenic dissolved in 1 gal. hydrochloric acid. 
The solution as well as the metal are, of 
course, POISONOUS. It will be necessary to 
add more arsenic as the metal plates out. 
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PREFABRICATED CABINET SHOWERS now on 
the market dispense almost entirely 
with critical metals. The model il- 
lustrated below is made of precast 
concrete and waterproofed fiber board, 
and comes fully equipped 
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HEAT-REFLECTING RADIATOR SHIELDS, usually made of 
aluminum, are now available in efficient composi- 
tion substitutes. Foil reflectors come in rolls of 
four sheets, enough for two average-sized radia- 
tors, at a cost of only a dollar a roll. The sheets 
are placed behind the radiator and preferably ex- 
tend a little above. They are fastened to the 
window frame or a strip of molding on the wall. 
These fuel-saving shields are especially valuable 
in drafty or hard-to-heat rooms, since they re- 
flect the radiant heat rays usually absorbed by 
cold walls back into the room. 


GALVANIZED ROOFING NAILS are conserved by a new 
“spot-welding”’ method (not illustrated) for the 
application of asphalt shingles, roll roofing, and 
the so-called “‘split-sheet” and built-up roofings. 
It was developed on the West Coast to meet the 
shortage of roofing nails. In the case of an ordi- 
nary three-tab asphalt shingle, two nails instead 
of four are used to fasten it in place, and each tab 
is then “welded” down with a spot of plastic as- 
bestos-asphalt compound. 


BLACKOUT 


HOLD-DOWN BRACKETS now on the market will 

light around the edges of 
ow shades. They come complete 
with washers and nails and are fastened on 
the sill in such a position that they catch the 
folded-over hem of the shade when it is 
brought little farther than usual 


prevent esc: 


ordinary win 
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UTILITY KITS containing an assortment 
of screws with the recessed-head de- 
sign, and special drivers to fit them, 
are now being sold in hardware 
stores. This new type of screw, in 
addition to being more decorative, 
eliminates the burring that mars 
slotted heads, prevents slipping, sets 
up tighter, and is self-centering, re- 
quiring the use of only one hand to 
start and drive. Two driver sizes fit 
85 percent of all recessed-head 
screws commonly used, while four 
drivers will fit the entire range of 
screw sizes. Power bits are also be- 
ing manufactured now to fit all sizes 
of these screws. 





A WEATHERSTRIP THRESHOLD made of 
unbreakable plastic, highly efficient 
as a fuel saver, can now be obtained 
in any length desired, complete with 
interlocking hook, nails, and screws. 
Its deep brown color blends with 
typical flooring materials and fin- 
ishes, and under conditions of ordi- 
nary traffic its plastic composition 
is practically indestructible. The 
strips, extruded in 1%” and 1%” 
widths, are installed with counter- 
sunk screws and can be applied in a 
relatively short time with common 
household tools—saw, hammer, and 
screw driver. 



























FOR THE HOME 


THIS NEW BULB, one of many va- 
rieties developed for blackout 
use, operates on only two watts 
and can be kept lit during a 
blackout even with unshaded 
windows. Dispensing with the 
filament wire used in bulbs 
of standard construction, it 
resembles the fluorescent type 
of \lighting. The bulb \has an 
inside coating of fluorescent 
powder and is available in 
a wide range of colors 
blue, green, red, yellow. 





ACCESSORIES 








THE BLACKOUT SHADE shown at right is now available at low 
cost in many department and chain stores. It is made of 
heavy midnight-blue crepe fiber and is as easily installed as 
an ordinary window shade. In addition to being light- 
proof, the shade is impervious to fire unless water-soaked. 
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Modernization 


under wartime conditions 


By JOSEPH ARONSON 


Interior Designer 


ITCHEN modernization is an old story, 
K but war conditions have put a new ob- 
stacle in the way—and this provides an op- 
portunity for the araateur woodworker to 
help himself. We cannot now go out and 
buy steel cabinets; even good wooden ones 
are comparatively hard to get. Linoleum 
tops with stainless-steel trim, chromium fit- 
tings, and metal accessories are all forgot- 
ten for the duration. 

The kitchen sketched was entirely re- 
modeled with homemade cabinets of ply- 
wood. First, a more efficient plan was 
evolved, reducing by half the motion re- 
quired for usual kitchen duties. The only 
major alterations consisted of moving the 
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sink and changing the height of the window 
sill from the floor. The refrigerator was 
brought in from the back hallway, the stove 
was replaced with a more compact modern 
one, and the remainder of the space was 
filled with cabinets, closets, and cupboards, 
considerably in excess of ordinary demands. 
The adjoining pantry became only a serving 
passage and a breakfast bar. 

The cupboards at each side of the sink 
hold cooking utensils, while the drawers are 
planned for kitchen knives and similar flat- 
ware. Inside the doors that form the sink 
enclosure are all the sink-cleaning articles. 
The cupboards over the sink, flanking the 
window, hold all the dishes. Between the 
long cupboard and the range is a pot closet, 
24” wide, 15” deep, and extending to the 
ceiling. All the pots, saucepans, and similar 


























utensils are hung visibly on the back wall of 


this closet; pot covers are arranged on the 
door. To the left of the range is a low cabi- 
net that provides additional working sur- 
face. On the adjoining will is a provision 
closet. On the opposite wall the work sur- 
face is carried over another cabinet up to 
the refrigerator. The re-entrant angle or in- 
side corner has been fitted with an ingenious 
pivoting compartment. Over this section is 
a very shallow cupboard for glassware. In 
the corner between the two doors is a closet 
for cleaning equipment. 

The cabinets around the sink were made 
as separate units and then fitted into place. 
They all have solid hard-maple tops, the 
separate boards being joined with water- 
proof glue. The wood is very carefully and 
thoroughly sanded and left raw. With 


















































reasonable care this maple becomes bone 
white in time; the surface is most agreeable 
to work upon. The top is screwed to the 
cabinet from underneath. 

The cabinets are simply constructed by 
doweling or nailing the upright partitions to 
the floor and to a front and back top rail, 
%” by 3”. Frames for the drawers are made 
of the same stock. The doors are 4%” pine 
(or fir) plywood. Backs of 4” fir plywood 
are used throughout, as this makes the cabi- 
net more verminproof. The base is an inset 
strip 4” high, set 2” in to provide toe room. 

The intermediate shelf is made about 4” 
shallower than the space. A sort of gallery 
or pocket is attached to the door at about 
this height. This provides storage for the 
many smaller articles that have a tendency 
to get lost on larger shelves, 
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STAIR WELL 


a es, Toy Barn 


By HI SIBLEY 


PARTITIONS EMEMBER the one-horse barn common 


HAY CHUTE 
7 HIGH “ . > 

P in the days when Dobbin provided the 
family transportation? This toy barn may 
well awaken old memories in many of us 
and what child won't enjoy hitching and un- 
hitching the horse, filling the hayloft, lock- 
ing up for the night, and so forth? 

For the convenience of the young owner, 
the roof lifts off to give access to the hayloft, 
which in turn can be removed to expose the 
stall and carriage room. Any material ', 
to 14” thick is suitable for the building, %” 
plywood being ideal. Windows are cut out 
and have no sash; sills, lintels and shutters 
are secured with brads and glue. 

Note that the walls of the roof unit rest 














HW 468 








TT 


i 








i 
4 Seuanes 











| Ye DOWEL 








71+ OR WIRE 


YB MATERIAL . 





_—_+—— 





! 


|_| .. ORILL HAND 


BLACK _)| = 








| 
-— FOR WHIP | 
es a oe 


| HARNESS 














| zz 





— —+ 
|_ BODY AND SEAT 
BLACK | 






































aa 














REO 


Ee 


‘amare RIAL 











—-—"F 
BLACK HUBS 
AND TIRES | 
J L 

















Ye, MATERIAL ~ 


7 BLOCKS 


ORILL FOR 
ESCUTCHEON 


este RUNNING GEAR 


cut FROM 
CLOSE-GRAINED 
HARDWOOD 


\ 
WHITE-PINE 


HORSE BASE 


°, eat att ae ae 
WHEELS % MATERIAL, 
HUBS GLUED ON 


| squares | 





and 7 —_ — Shay 


on the lintels, and the hayloft is supported 
by the partitions as well as by cleats on the 
end walls. The hay chute is fixed in the 
loft floor, and should be just long enough 
to come to the top of the manger. Hinge 
the lid of the feed bin. 

Escutcheon pins driven into one inside 
wall serve as harness pegs upon which to 
hang the tiny halter, collar, bridle, belly- 
band, breast strap, and so forth. These can 
be made of black oilcloth, or the harness 
may simply be painted on the horse. 

The carriage room is large enough to 
enable one to hitch up the horse inside in 
stormy weather, the animal being led from 
his stall through the half-door between. 
There is also an outside Dutch door for the 


box stall, to permit taking the horse to 
pasture. Make a large sliding door, set in 
rabbeted guides, for the carriage room. 

The carriage is constructed entirely of 
wood, the wheels being jigsawed from \” 
material. Cut the spokes and rims as thin 
as you can for the sake of appearance. 
Hardwood is recommended for the “springs” 
and running gear. Holes should be drilled 
for the escutcheon-pin axles. 

Cut the horse from 4” stock and set it 
in a base. The driver may be cut from the 
same material and doweled to the seat. 

Sun-dried lawn clippings make fine hay, 
which can be pitched down the chute into 
the manger. Fill the feed bin with birdseed 
“oats.” Provide a wooden pail for water. 
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From the U.S. Office of Education 
training film, “Fixed Gauges” 


This article is based upon one 
of a series of 16-mm. sound films 
prepared by the U.S. Office of 
Education for training war work- 
ers and distributed for the Gov- 
ernment by Castle Films. For the 
machine-shop student or begin- 
ner, the ae of these motion 
gp cannot be overstated. 

hey explain in the simplest and 

most graphic manner the opera- 
tion of the standard tools and 
machines used in industry. Make 
every effort to see these films if 
they are being shown in your 
community or in the plant dans 
you work. 


NOT-GO BUTTON 





F YOU were building a machine and ac- 

cidentally bored a hole in a certain part 
.010” oversize, you could perhaps save the 
part from the scrap pile by turning the 
shaft or other piece that is to fit the hole 
also .010” oversize. However, if the shaft 
were to be made by another operator, work- 
ing from a blueprint, he would presumably 
turn it to the size specified, and it would 
not fit. The part bored oversize would be 
worthless. 

Again, suppose that you alone were build- 
ing not one but 100 identical machines, and 
bored a single part oversize. In turning a 
single shaft oversize to fit it, you might have 
to alter tool settings, change jigs, or take 
other special pains to make it larger than 
the other 99. Also, the oversize bore and its 
shaft would have to be identified and kept 
separate from the others to insure their be- 
ing assembled together. Adjoining parts, 


too, might have to be altered so as to fit. 

In making machines by modern mass- 
production methods, be they tanks, auto- 
mobiles, guns, or kitchen mixers, inter- 
changeable parts are a “must.’”’ Automatic 
machinery cannot be set to turn out a 
single oversize shaft in a batch of thousands. 
Nor can the assembly line wait while a 
worker tries half a dozen parts to find one 
that fits properly. Furthermore, the risk 
that an ill-fitting part may actually be used, 
only to give trouble later, must be elimi- 
nated. It is also necessary that parts made 
in different divisions of the shop, or in 
plants miles apart, fit together accurately. 

Interchangeability is the answer to all 
these problems. All parts of one kind must 
be so nearly identical that any of them will 
fit. They must be manufactured to certain 
standards of precision, and checked with 
measuring tools to make certain that they 








. 


come up to those standards, before they are Snap gauges are marked with the sizes 
ready to go to the assembly line. to which the buttons are set. The one 

Where a great many similar parts must shown in Fig. 6, for example, will gauge 
be measured rapidly, fixed gauges, which work within a tolerance of .004”. The mark- 
are not adjustable during use, are more’ ing disks are affixed in the gauge room and 
efficient than micrometers or other adjust- should not be removed elsewhere. 
able instruments. Some fixed gauges, 
like the snap gauge shown in Fig. 1, 
can be adjusted within a narrow range, 
but once set they remain fixed. 

A great many of the measuring tools 
used in mass production are fixed 
gauges. A plant may have hundreds of 
kinds and sizes, each for measuring 
some particular part. 

In giving critical dimensions, blue- 
prints usually state the tolerances per- 
mitted, that is, the limits of accuracy to 
which the part must be made. The 
diameter of the piece shown in Fig. 2, 
for example, is given as 1.250” plus zero 
and minus .0005”. This means it must 
not be larger than 1.250” nor smaller 
than 1.2495”. A snap gauge like that in 
Fig. 1 can be used to check the dimen- 
sions of this piece within the limits given. 

Such a snap gauge has a flat gauging 
surface called the anvil fixed in one jaw 
(Fig. 3), and two gauging buttons in 
the other jaw. These can be set in the 
gauge room but remain fixed during 
use. The outer one, called the “go’”’ 
button, is set the maximum dimension 
from the anvil (1.250” in the example 
given). The inner one, called the “not- 
go” button, is set at thé minimum di- 
mension, in this case 1.2495”. The dif- 
ference of .0005” is the tolerance the 
gauge will allow—the same permitted 
by the blueprint. 

Figure 4 shows the gauge in use. It 
is held square with the work, the anvil 
placed gently on the work, and the 
other jaw pushed under the piece with 
a smooth, rolling motion. 

If the go button passes the work and 
the not-go button is stopped, the piece 
passes inspection. Should the not-go 
button also pass, the work is undersize. 
If the go button does not pass freely, 
the gauge should not be forced. As this 
button is set to the maximum di- 
mension, the piece must be oversize. 
Forcing the gauge will pass work 
that should be rejected, and may dam- 
age the anvil or button surfaces, mak- 
ing the tool useless for precision meas- 
urement. 

Small parts should be gauged as 
shown in Fig. 5—by rolling them gen- 
tly into the gauge and under the go 
button. If the piece is stopped by the 
not-go button, its diameter is within the 
tolerance allowed. 
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Distances between parallel surfaces also 
can be measured with snap gauges (Fig. 7). 
Bring the gauge up with the anvil parallel 
to the face of the work. Use only light 
pressure to push the gauge over. The go 


button should pass, and the not-go button 


should be stopped. If the latter also passes, 
the work is undersize and will probably 
have to be scrapped. 

Adjustable limit gauges such as these can 
be set correctly only by the use of master 
gauge blocks. This is done in the gauge 
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room and should never be attempted by un- 
authorized persons. 

Go and not-go ring gauges (Fig. 8) are 
used for checking the outside dimensions of 
round parts. The not-go gauge is readily 
identified by the groove around it. In use, 


the go gauge should be brought up to the 
work straight, and it should go over it with- 
out twisting (Fig. 9). 

Taper ring gauges are used to check both 
the size and the angle of tapers. If the work 
cannot be shaken in the gauge, the angle of 
taper is correct. 


When the small end of the 
work lines up with the limit mark on the 
gauge, as in Fig. 10, the piece is the right 
size. 

Screw threads are gauged with thread 
ring gauges, as well as with other types. 
The work should thread freely into the go 
gauge, which is shown at the left in Fig. 11. 
It should not enter the not-go gauge for 
more than 1'. turns. There must be no 
burrs on the work, as these might prevent 
it from entering the gauge. 

The roll thread snap gauge (Fig. 12) can 
be used much more rapidly than most other 
thread gauges. The work should pass the 
go rolls freely and, of course, should be 
stopped by the not-go rolls. 

Plug gauges are widely used to check the 
dimensions of holes. Single plug gauges 
have only one diameter and are used where 
work need not be gauged within tolerance 
limits. 

Figure 13 shows a typical double-ended 
plug gauge, which can be used for measur- 
ing a hole to a definite tolerance—in this 
case .0005”. The size of each gauging mem- 
ber is stamped on its end, and the go gauge 
is longer than the not-go gauge. 

The progressive plug gauge has the not- 
go member immediately above the go mem- 
ber, with a groove separating the two (Fig. 
14). If a hole were specified on a blueprint 
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as .624” in diameter, plus .001” and minus 
zero, the gauge shown could be used to 
check the work. The go member, being 
.624”, should slip into the hole, but the not- 
go member should not. 

Care in using a plug gauge is necessary to 
prevent wear and to maintain its accuracy. 
The edges of holes being checked should be 
smooth and free from burrs, chips or filings 
that might scratch the lapped gauging sur- 
faces. 

Always slip a plug gauge straight in and 
out of a hole (Fig. 15) without rotating it. 
If this is done, less wear results and the 
gauge remains accurate longer. Once worn 
beyond the limits allowed in the shop, plug 
gauges must be discarded, or reground and 
lapped to a smaller size and so marked. 

Taper plug gauges are used to check both 
the size and angle of tapered holes. If the 
taper is correct, the gauge will fit the hole 
without shake; if the hole is the right size, 
the limit mark—a fine groove encircling 
the gauge—-will just line up with the end of 
the work, as shown in Fig. 16. 

A plain taper gauge and one having a 
tang at the small end, which serves to check 
the dimensions of the tang recess, are shown 
in Fig. 17. Still other taper gauges have 
the limit mark in the form of a flat. 

Large holes are often gauged with flat 
plug gauges, which are much lighter and 
easier to handle than round ones of cor- 
responding size. Go and not-go members 
are on opposite ends, and separated by a 
groove or a projection (Fig. 18). The go 
member is always the longer. 

Screw plug gauges, used for checking in- 
ternal screw threads, resemble a screw but 
have a groove cut the full length of the 
thread on the go end to clear chips out of 
the thread being gauged. This end should 
enter the hole freely and should always be 
run down to the bottom. The not-go end 








should not enter the hole more than 14, 
turns. 

Flush-pin gauges are usually made up in 
special shapes and sizes to check depth di- 
mensions on specific parts. The one in Fig. 
19 is used to gauge the distance between an 
outside and an inside flange. It is placed in 
position and the pins are pushed down 
against the inner flange surface. A finger- 
nail is then run over the tops of the pins, 
which are cut step fashion as shown in Fig. 
20. The lower step must be flush with or 
below the top surface of the gauge; the up- 
per step must be flush or above the surface. 
The difference between them is the toler- 
ance the gauge allows. 

Slow wear is inevitable, and therefore 
gauges must be checked periodically with 
master gauges or blocks. Modern manu- 
facturing plants maintain gauge-control or 
inspection departments where these and 
other measuring tools are checked and ad- 
justed. 

Gauge blocks, used for checking, are rec- 
tangular pieces of steel finished to specific 
sizes within limits of a few millionths of an 
inch. They come in sets, and can be used in 
combination to make up a great many dif- 


Centering Work in Your Lathe 


CENTERING finished bar stock or previous- 
ly turned work so that the finished surface 
runs exactly true is virtually impossible by 


the usual punch-mark and_ center-bit 
method. It can easily be done as follows: 
Grip one end in the chuck and adjust it 
to run true. Set up the steady rest close to 
the chuck and adjust it to bear on the work; 
then clamp it in place at the free end of the 
work. Face off the free end and work a 
small pit in the center with a sharp-pointed 
tool. Set the drill chuck in the tailstock, in- 





FINISH STANDARDS 
FOR CYLINDRICAL GAUGES 


Sizes up 
te and in- 

cluding 
.825”° .00002” 
1.510” .00003” 
2.510” .00004” .00008” 
4.510” 00005” .00010” 
6.510” .000065” .00013” 
9.010” .00008” .00016” 
12.010” .00010” .00020” 


Class Z 


.00010” 
.00012” 


Class ¥ 


.00007” 
.00009” 
.00012” .00016” 
.00015” .00020” 
.00019” .00025” 
.00024” .00032” 
.00030” .00040” 


Class XX Class X 


.00004” 
.00006” 


Class XX gauges are precision lapped. Used for 
master or set-up standards. 


Class X are precision lapped to close toler- 
ances. Used as master gauges and as highest 
quality inspection and working gauges. 

Class Y are manufactured with a good lapped 
finish to slightly larger tolerances. Used for 
vorking gauges 

Class Z are ground and polished to a good com- 
mercial finish, but not fully lapped. Used as 
working gauges where tolerances are fairly 





generous 








ferent sizes, depending upon which are used. 
Snap gauges can be adjusted by setting 
the buttons up directly against gauge blocks 
placed between the jaws. Plug gauges and 
others can be checked indirectly by placing 
the required combination of gauge blocks 
under the arm of an electric limit gauge or 
comparator gauge and noting the dial read- 
ing of this sensitive instrument. The blocks 
are then removed and the gauge under test 
is inserted for comparison. The dial reading 
will vary if the gauge is as little as .00005” 
smaller or larger. Figure 21 shows a large 
flat plug gauge being checked in this way. 
Gauges are manufactured to various 
limits of accuracy, according to the purpose 
for which they are to be used. Some are 
made within .00002” of their rated size, but 
working gauges are manufactured to larger 
tolerances, as shown in the table above. 


to Get Surface Running True 


sert a center bit, and start the bit in this 
small pit. The work is then turned and the 
other end centered in the same way. Even 
closer results may be obtained by using an 
ordinary drill in place of the center bit, then 
slewing the compound slide around to 60 
deg. and working out the center with a 
sharp-pointed turning tool. Care must be 
taken to set the point of the tool at the 
exact height of the lathe centers. If the 
job is carefully done, work can be centered 
to within .0005”.—J. S. MORREL. 
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Draftsmen Aided in Detailing 
by New Type Angle Guide 


SPEED in drafting can be increased by 
using a guide with fixed angles on both 
sides of the vertical to draw small details 
such as hexagonal nuts, small polygons, 
and symbols. Ordinary triangles must be 
constantly lifted and reversed, but the 
handy all-purpose angle of which two types 
are shown above will draw 30-deg., 45-deg. 
and 60-deg. angles both ways without being 
turned over. The angle is simply slid along 











the T-square to bring the proper slot into 
use. Cut the guide out of thick celluloid, 
plastic, or thin plywood. 

This device can also be used in drawing 
15-deg. and 75-deg. lines by placing the 60- 
deg. edge along the T-square and using the 
45-deg. slots. When inking, slide another 
triangle or thin ruler under the T-square 
and partially under the angle so that it 
rides up away from the drawing.—R. W. 


Magnetic Instrument Holder 
for the Drafting Board 


DRAFTSMEN who occasionally drop or 
mislay their instruments will find the 
magnetic holder shown at the left a 
real convenience and a timesaver when 
a rush job is to be turned out. It con- 
sists simply of a large horseshoe mag- 
net (obtained from an old-style radio 
loud-speaker) clamped to a baseboard 
by a metal strip and two wood screws. 
The drawing instruments need only be 
“handed” to the magnet to adhere of 
themselves.—H. RADZINSKY. 
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William T. Morris, first home worker to win the Maritime Commission 
"M," with Admiral Vickery and Assistant Postmaster General Myers 
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Popular Science Reader 
Wins Maritime Award 


HE first home workshop to win the “M” 

award and the “Victory Fleet’’ pennant 
of the Maritime Commission for outstand- 
ing war production is that of William T. 
Morris, of Oceanside, Long Island, N. Y., a 
POPULAR SCIENCE subscriber. He was pre- 
sented with these at his home by Rear Ad- 
miral H. L. Vickery, vice-chairman of the 
Maritime Commission, in the presence of 
Assistant Postmaster General Walter Myers 
and 2,000 neighbors. 

Morris is 32 years old, is married, has 
two children, and drives a U.S. Mail truck. 
He became interested in woodworking 
through a WPA class in handicraft in 1934, 


Above, Morris leaving home 
in uniform for a day's work 
on his mail truck. At left, 
in his shop with one of the 
spokes that made him famous 


2 


and in spare time made 
furniture, lamps, and 
toys. In August, 1941, 
he began making ma- 
rine steering-wheel 
spokes for a firm in 
nearby Amityville, and 
has made more than 
12,000 spokes, as well 
as handles for bronze 
flagpoles for boats, and 
parts for a boarding ladder. He turns out 
an average of 60 spokes a day. His shop 
equipment consists of a lathe, circular saw, 
band saw, jig saw, drill press, sander, 
grinder and five electric motors. 
“Sometimes I work from 4:30 to 10:30 
P.M., with an hour out for dinner,” he said. 
“Sometimes I stop earlier, and occasionally 
I take a night off. I put in a good day on 
Saturday afternoon and Sunday morning.” 
Besides being a reader of POPULAR SCI- 
ENCE, he was one of the first home workers 
to fill out this magazine’s war-work regis- 
tration form. 


steering wheels, 


HW 477 


























By CHARLES HENRY HUNT 


President, Long Beach Homecrafters 


HOUSANDS of women are working in 
the production rooms of Red Cross chap- 
ters making surgical dressings, gowns, kit 


bags, and other supplies for our armed 
forces. Simple equipment built by home 
craftsmen or school shops can render their 
task easier and increase production of these 
much-needed articles. 

Most such equipment can be made of 
wood, and mill scraps can often be used to 
advantage. The power tools found in the 
average home workshop will turn out these 
simple pieces rapidly. 

The racks illustrated (called “parrot 
perches” by the workers) are used to hold 
gauze for surgical dressings. Several hun- 
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Red Cross volunteers in Long Beach, Colif., use racks to hold 
gauze for surgical dressings. These parrot perches" would help 
many local chapters. Left, diagram showing how to make racks 


Gauze Racks 


HOMEMADE EQUIPMENT NEEDED IN 


dred of these racks made by Long Beach, 
Calif., home craftsmen are in daily use and 
have proved most helpful. 

Cut the base out of 4%” plywood on the 
band saw or jig saw, using a circle jig. 
Shape the edge with a cove cutter on a 
shaper or drill press, or round it with a file 
and sandpaper. Drill a 4%” hole in the center 
halfway through; then drill a %” hole and 
countersink it from the bottom. 

The upright is a 4%” maple dowel 2814” 
long secured in the base with a 112” wood 
screw and a little glue. A *” hole is drilled 
near the top, and a cut is made across this 
hole, forming a semicircular notch for the 
crosspiece. This is a 21” length of 1%” 
dowel fastened to the upright with a single 
countersunk screw. Fill the hole above the 
screw with plastic composition wood to give 
a smooth, round working surface. 

Stain the base and upright walnut or 
light oak, apply a lacquer sealer coat or 
thin shellac, rub lightly with steel wool, and 
wax. The crosspiece should be enameled 
white so that it can be washed. Chapter 
designations and the Red Cross insignia can 
be burned in or painted on. 





Shock blocks, shown in use above, are also in great demand among home- 
nursing workers. 
end for shock patients. 


and Shock Blocks 


QUANTITY BY RED CROSS WORKERS 


Shock blocks are being used in thousands 
of home-nursing classes, and are standard 
equipment for all civilian-defense emerg- 
ency centers. Every home should have two 
of them. They are used for shock patients 
to raise one end of the bed. 

The shock blocks are so constructed that 
the bed feet can be set inside them. Four 
of them will raise a standard bed to the 
height of a hospital cot, making it much 
easier to care for a patient. 

Mill scraps can be used to advantage in 
making a large number of the blocks. Nail 
two 2” by 4” pieces 514” long firmly to- 
gether. Cut two pieces 4” by 114,” from 
4%” stock and nail these to the blocks; then 
cut two other %” thick sides to overiap the 
first. Bore a %” hole in one side as a finger 
hold. Nail these sides on, round off all edges 
well, and sandpaper to eliminate splinters. 

The base has a rounded edge, which can 
be filed or run on a shaper. Nail the base 
firmly to the box with sixpenny nails. Give 
the blocks a coat of stain and seal this with 
lacquer or thinned shellac. When this is 
dry, rub with steel wool and wax. If pre- 
ferrec, the blocks can be painted white. 


Easily made of mill scraps, they lift up beds at one 
Four will raise a bed to hospital-cot level 














Little devices such as those described 
above are simple enough to make, and often 
prove indispensable in volunteer work or in 
caring for the sick. If you have a home 
shop, consult your Red Cross chapter to 
learn what is most needed. 


Transparent Cellulose Tape 
Solves Erasure Problem 


OFTEN temporary markings, such as dates 
of revision or quantity designations, are 
needed on blueprint tracings. Since ink 
erases badly from a tracing, these mark- 
ings are usually made directly on the blue- 
print, but this is a nuisance if several copies 
are involved. It has been found that ordi- 
nary transparent cellulose tape takes ink 
quite well. A strip can be placed on the 
tracing cloth, in the desired position, and 
filled in with the lettering needed. Later 
the tape can be quickly peeled from the 
tracing, accomplishing the “erasure” in 
short order.—A. A. MERRILL, 
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A LITTLE WOOD 
ATTRACTIVE 


This simply made wall unit, built of fir plywood, 
is designed to hold all the breakfast dishes for 
four persons and can be placed wherever you wish 


eq FREE -TURNING 
DOWEL 


PLATE GROOVES 


(4 REQ 


BLINO 
HOLE 


SHELF -3SREQ 
(NO PLATE GROOVES IN TOP SHELF) 
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BREAKFAST SHELF. This decorative hanging 
unit makes it possible to group together the 
related dishes for breakfast for four per- 
sons. Not only does it save space, but the 
rack can be placed at whatever spot is most 
accessible in the kitchen. 

The parts are of %” fir plywood, with 
half-lap joints where side walls and shelves 
intersect. The shelves are evenly spaced 
75,” apart. All except the top shelf have 
two parallel, routed grooves *j4” by %”, 
placed 7,” apart, into which the plates and 
Saucers are set. The shelves overhang at 
each side 114”, which gives ample material 
for the joint as well as for a %” vertical, 
free-turning dowel. This rod rests in a *4,” 
deep hole in the bottom shelf. The horizon- 
tal arms are ',” dowels, and they have short 
pieces of %” dowel glued on their ends to 
form safety hooks for the cups. When hang- 
ing, the cups can be turned to rest conven- 
iently in the curves of the side walls. The 
top overhang acts as a ledge for sugar bowl, 
creamer, and the like. 

Four curved hangers are cut from the 
waste of the side walls and are set flush into 
the rear edges of the top and bottom shelves. 
A towel rack of 12” dowel is lined up be- 
tween the lower extremities in “;,” deep 
holes, 142” below the bottom shelf. 

In assembling, first join the walls and 
shelves together after fitting in the towel- 
rack dowel. Make sure all the holes are 
lined up for the side dowels; insert them and 
glue in the “pipestem”’ cup hooks in pre- 
drilled, lined-up *4” holes. 

Sand all curves and corners smoothly. 
Mix a stain of vermilion in oil and turpen- 
tine, apply freely, and wipe dry. When this 
has dried thoroughly, apply clear varnish, 
rub when dry, and give a second coat of 
varnish. Working time: 4% hours, exclu- 
sive of staining and varnishing. 


WOVEN-WOOD SERVER. Many requests for a 
good tray are answered in this woven-wood 
design, which is of strong construction and 
fine appearance. The handles can be grasped 
easily, and spilling is prevented by the dowel 
rails. 

Rip enough strips of straight-grained 
pine, *42” by 74.4”, to weave a wood mat for 
an overall size of 11%” by 15'4,". In weav- 
ing, wet the wood in hot water and line up 
the long strips against a straightedge on a 
clean board, spacing them 7%," apart. Secure 





Planned to Save Materials 


GOES ALONG WAY IN MAKING THESE TWO 
PROJECTS DESIGNED BY ERNEST R. DEWALT 


them with a holding cleat nailed to the 
board in the spaces. Start weaving at a line 
%” from the straightedge and space the 
shorter strips 44,” apart, keeping the out- 
side spaces (after clipping the excess wood) 
to %”. 

Cut two %” dowels 15!,4” long for the 
sides, and run a saw-cut groove in them 
Ye” wide and 4,” deep. For the upper rails 
use two %,5” dowels 1644” long and cut \%” 
by “6” notches in each end, as shown. Drill 
%” holes °42” deep at the centers of both 
pairs of dowels to receive short 4%” dowel : 
spacers, which also act as braces. ml - —o 

Both end walls or handles are of 7%,” clear : ok lead 

pine, 3” by 13”. Cut the top curve and the 
curved slot for the handle, round the ends, 
and drill the %” holes “4,4” deep, as shown. 
Blind grooves 4" wide and spaced %” 
from the bottom are cut between the 14” 
holes. Note that these holes are located 
5,” in from the rounded ends. 

Fasten the edges of the woven-wood mat 
into the cuts in the 42” dowels, keeping the 
long strips and dowels in line. Clinch the 
joints with \%” brads from underneath. 
Next, fasten the handles to the ends of the 
mat and to the dowels, using glue on the 
dowels. Clinch from underneath with brass- 
headed upholsterer’s tacks, which will also 
serve as casters. Attach the %,” top rails to 
the sides, inserting the 44” spacer braces in 
the %” lined-up holes of top and bottom 
dowels. Use %” es- 
cutcheon pins in pre- 
drilled holes at the 
ends of the rails; 
these extend down in 
the bottom dowels. 

Sandpaper all inside 

and outside curves 
and dull the edges of 
the woven wood. Give 
two coats of clear lac- 
quer, rubbed between 
coats, and wax several 
times. If you prefer, 
you can, of course, 
use colored enamel for 
a@ gay modern finish. 
Either a single color, 
two harmonizing hues, 
or two tones of the 
same color might be 
used. Working time: 
5 hours. 
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Tips 
i Making 


By 
R. H. JENKINS 


Professor of Industrial Education, 
Humboldt Stete College, Arcata, Calif. 


ANY who have wished 

to make their own skis 
have hesitated because of the 
difficulty of bending solid tips. 
However, very satisfactory 
skis can be made by laminat- 
ing the tips, and no boiling or 
heating is necessary with this 
type of construction. The bend 
so formed is more permanent 
than one made in solid stock, 
and the tip is less likely to 
break. Furthermore, hand- 
some two-tone effects and 
overlays can be produced by 
the use of woods of different 
colors. 

Saw a clamping jig from 
6” stock as shown in the 
drawing on the facing page, 
making the curve just a trifle 
sharper than that of the fin- 
ished tip is to be. Plane the 
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Saw jig to a slightly sharper 
curve than tip is to have 


end of the ski billet so 
that it is only 3/16” or 
1,” thick. Cut the lami- 
nations from 3/16” stock. 
Mahogany and hickory 
are a good choice to use 
together for two-tone 
tips. 

Apply waterproof ca- 
sein or resin glue to the 
top of the ski blank as 
well as to one surface 
of the first lamination. 
Clamp these parts to- 
gether in the jig, apply- 
ing pressure slowly and 
evenly. Do not remove 
the parts from the jig or 
loosen the clamps until 
the glue has had plenty 
of time to dry thorough- 
ly throughout the joint. 

Further laminations 
are added in the same 
way. Even the ridge top 
can be made of inlaid 
stock when this method 
is used. 

For two-color ‘effects, 
the woods used should, 
of course, be alternated. 
Be sure to make the tip 
of the ski as smooth as 
possible to minimize the 
likelihood of its catch- 
ing on ice or clothing, 
and to lessen the danger 
of personal injury in 
case of accident. 


Ski billet and lamination of contrasting wood glued together and ready 
for the jig. Narrower laminations can be added later to form the ridge 


NOTCH FOR CLAMPS 


TO SUIT CURVE 
oS DESIRED 








45 ANGLE 
FOR CLAMPS 





A notch in the upper part of the jig, and a bevel on the lower, allow 
a clamp to be placed across the front. Three clamps hold all securely 
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Finishing Nails Used to Bind Magazines 
into Neat, Serviceable Volumes 


ATTRACTIVE, durably bound volumes, each containing 
three issues of POPULAR SCIENCE, may be made simply by 
nailing them together with 1” finishing nails. This method 
requires no press and is much easier than the conventional 
one, yet gives surprisingly neat results provided you are 
very careful to keep the magazines aligned. The bound 
volume opens well and remains flat when closed. 

First, the magazines are carefully stacked and nailed 
together with six 1” finishing nails, three from each side. 
These are placed as shown in the drawing; each goes 
through two magazines and about halfway into the third 
one. Then the cover is cut from a piece of heavy cardboard. 
Any available cardboard may be used, but 14-ply showcard 
stock was found quite suitable by the writer. The card- 
board is cut halfway through where it is to be bent. All 
dimensions are given in the diagram, except the thickness 
of the magazines, which must be measured after they have 
been nailed together. Cigar-box nails are used to attach 
the cover, and strips of 1” wide paper adhesive tape are 
pasted over the nailheads and score marks. The nails will 
not be visible inside or outside the book, and anyone who 
is not aware of the method will be mystified as to how the 
book was bound.—FRANK SHORE. 





Measure a Gun Accurately 





SIMPLE METHOD OF SCALING OFF} {®ASURING a gun or pistol is a 


simple procedure. Once certain 

key points are fixed, a drawing can 

DIMENSIONS FROM ANY FIREARM 3? ade or a blank cut out for a 

whittled model. A yardstick, one or 

more try squares, and calipers are the 
only tools needed. 

Clamp or otherwise fasten a yard- 
stick to the bench or table. Lay the 
gun down with the butt against the 
yardstick and have the distance from 
the gun to the yardstick the same at 
A and B. With the gun and yardstick 
in this position, all measurements 
from the butt or the end of the barrel, 
such as at C, can be located accurate- 
ly. Thicknesses and widths, as at D, 
are obtained with the calipers. 

This method will give measurements 
for a full-scale model. For a half-size 
model, they should be divided by two 
and used in making a drawing from 
which the blank can be marked, or 
the layout can be drawn directly on 
Ma Lt MMMUL AP A the wood from which the whittled 
Ree eRe eRe BRK model is to be made, the same scale 

being maintained.—CARL G. ERICH. 
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Flat Steel Snaps on Ring Permit Keeping Keys in Groups 


ANY key ring can be fitted with flat key snaps 
bent from spring steel as shown at the right. 
These will allow even a good-sized bunch of keys 
to lie flat in the pocket. Furthermore, a group 
of two or three keys, such ¢s automobile igni- 
tion, tank, and trunk keys, can be taken off the 


ring together and as easily replaced when no FLAT SN SS 
longer needed.—R. L. WHITMAN. aegis, 


Platform Hooked on Ladder Rung Provides Secure Footing 





A HANDY ladder platform may be made from 
two pieces of band iron, each 4” by 144” by 48”, Peery 
and a short board. Such a platform is safer and < 
much more comfortable to stand on than ladder 
rungs, and is especially valuable when installing 
eaves troughs and the like, since it brings one 
alongside his work rather than underneath it. 
The band iron specified is probably too thick to 
be bent without heating, but a blowtorch will do 
the trick, or, if you have no facilities for such 
work, you can have the metal shaped by the 
local blacksmith. Bend the upper ends to hook 
well around the rung.— ALLEN G. BROWN. 

















THIS NEW KNIFE SHARPENER, equipped 
with a high-grade bronze-bearing and self- 
lubricating hone, is designed so that the 
guide slots automatically hold the knife 
blade at the correct angle for sharpening. 
Available in ivory, white, red, and green 
enamel finish, it is handy in the kitchen 
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AEW APPLEIEANCES 
to aid im 


GLASS COFFEE MAKERS now on the market will be of 
interest to housewives who cannot replace old metal coffee 
brewers. The model illustrated at the left, one of several 
types now being made, works on the extractor principle. 
For those who prefer the other traditional methods of brew- 
ing coffee, percolators, drip, and vacuum brewers are made 


7 


PLASTIC PICTURE CORD has been introduced as a non- 
metallic product to take the place of orthodox steel pic- 
ture wire. Of great tensile strength and readily cleaned, 
this new cord will serve as leaders for fishing lines and 
for general mending wherever steel wire is usually needed 


A CARPET-CLEANING POWDER [left] is being made 
which dispenses with water and allows the carpet to remain 
where it is. The powder is simply sprinkled on the rug, brush- 
ed in, and removed in about one hour with a vacuum clean- 
er. After treatment a soiled rug turns several shades lighter 


A PAPER BALER for use in conserving waste paper and 
magazines may prove a great help to the busy housewife 
who has no handy corner or cellar space for storage. The 
model shown above comes with a spool for string or cord, 
and has a guarded holder for a single razor blade or other 
cutting instrument. This paper baler, designed to hold 25 
pounds, is said to be approved by many salvage directors 





THE LIBRARY OF GAMES from which the above sam- 
ples were taken contains 18 “volumes” in all, including 
many of the games of chance and skill that most adults 
enjoy. Designed on a pocket-size scale to look much like 
books, the games are ideal for travelers or men in the 
armed services. The binding is in simulated morocco 





Tips on Using Your Aluminum Kitchen Utensils 
DISCOLORATION on the inside of pots 
and pans can be removed by boiling a 


solution of cream of tartar (left) in 
the utensil for a few minutes. The 
brightness of the metal is restored by 
polishing with a very fine steel-wool 
scouring pad. If the inside of your 
teakettle is coated with lime deposits, 
heat the kettle gently without water, 
then tap the bottom lightly with a 
wooden mallet or spoon until the coat- 
ing is loosened (below, left). Avoid 
too-rapid temperature changes, as fill- 
ing a very hot pan with cold water 
(below ). 
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Power Sanders 


SPEED WOODWORKING CHORES 


By EDWIN, M. LOVE 


T IS said that it costs $75 in hand labor to 

use up 75 cents worth of sandpaper. Sand- 
ing is certainly an irksome task, for it is 
hard, time-consuming work, and much of it 
must be done just when a piece of furniture 
is nearly ready for finishing. Bench sanding 


Sanding isn't the only job you can do 
on power sanders, which are among the 
most versatile tools in the shop. Here 
an auxiliary fence is attached to the 
miter gauge to aid in squaring an end 


machines bring a satisfying release 
from this drudgery. Moreover, they 
are not only tools for smoothing, 
but also cutting machines that can 
be used for much of the prelimi- 
nary shaping. 

What types of bench sanders are 
available? There are two main 
kinds: sanding disks and sanding 
belts. In the first a metal disk is 
faced with abrasive cloth or paper: 
in the second the abrasive surface 
takes the form of a belt running 
over two drums. 


How are sanding machines made 
ready for use? The table should 
be set close to the disk or belt so 
that thin materials can be held on 
edge against it without slipping be- 
tween the cbrasive surface and the 
table. Check the groove of the lat- 
ter for parallelism, preferably by 
measuring to the metal disk or 
backing before the abrasive ma- 
terial is put on. Locate the square 
or zero position of the tilting table 
by checking trial cuts with a 
square. Set the pointer on the 
quadrant scale accordingly. 


Which abrasives are commonly 

used? In woodworking, garnet pa- 

per is generally employed for disks, and 

garnet paper or cloth for belt sanders. For 

metal and plastics, various grades of silicon 

carbide, aluminum oxide, and emery cloths 
can be used. 

There is no economy in using ordinary 
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Convex curves are shaped quickly 
and accurately. Work against the 
downward-turning side of the disk 
whenever possible, so that stock 
will not tend to lift off the table 


sandpaper on a disk sander, al- 
though it will serve in an emer- 
gency. No. 14% garnet paper is 
fast-cutting and suitable for 
roughing, while No. \% is right 
for most wood finishing. In 
production work, it is well to 
have two sanding disks on 
hand, one for roughing and one 
for finishing. 








How is abrasive paper fas- SANDING FACE OF SMALL 
tened to a disk? It can be at- K4 BOARD AND SMOOTHING 
tached with various adhesives, INSIDE OF CURVE 
but a stick variety incased in 
pasteboard and resembling 
belt dressing is especially con- 
venient in the home workshop. 
It is held against the rotating 
disk as in Fig. 1; then the gar- 
net paper is pressed on. It is 
immediately ready for use. Old 
sandpaper is easily stripped off 
if this adhesive is used. ' 


At what speed should a disk Oe 
turn? Many 12” disks are Cao. 
mounted directly on 1,750-r.p.m. 
motors. The limiting factor is 
the tendency of high speeds to 
burn the wood and glaze the 
abrasive. For metal cutting on 
belt-driven machines, the speed 
can be increased by changing 
pulleys. 


ABRASIVE BELT 


ALIGNMENT 
SCREW 


, : LOCK 
ing operation? Perhaps the SCREW 

most common job is shaping TYPICAL 
convex stock. Rough-cut the BELT SANDERS 


What is a typical disk-sand- HEIGHT ; Fig.7 














BELT . 
— SANDER Fig.5 
BLOCK FENCE , ANGLE CUT witht 
= : THE MITER GAUGE 
ON A BELT SANDER 


START-STOP 
NOTCH 


Tie. 4 JIG FOR SANDING PIECES TO 
“g. EXACT LENGTH IN DUPLICATING 














A. 
Above, the table tilted for sanding a chamfer on a 
shaped convex edge. Note the penciled chamfer line 


. 
n 


Smoothing a molding against the lower half of a 
sanding belt. A shaped stroking block is employed 


work; then feed it against the disk, as 
shown in a photo on the preceding page. 
Press lightly to avoid cutting past the line, 
and to lessen clogging of the paper. Don’t 
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let one part of the disk do all the cutting. 
Slide the work along the table to prevent 
scoring. As a rule, hollow curves should not 
be worked, although they can be sanded 
roughly to shape at the edge of the disk. 

Edges of short work can be jointed by 
sliding it against the disk, as in Fig. 2, and 
joints can be trued to a line in the same 
way. The sanding disk is especially useful 
for shaping small pieces, squaring them, 
rounding corners, chamfering, and so forth. 
One of the photographs, for example, shows 
a piece previously sanded to shape being 
chamfered to a second line back of the first. 

A pivot jig for sanding circles is sug- 
gested in Fig. 3. The dovetail is one half the 
depth of the auxiliary table, which has fas- 
tened to its underside a piece that slides in 
the table slot. 

Since the outside of the disk travels faster 
than the inside, it cuts faster, and allowance 
should be made for this. The disk is not well 
adapted to surfacing large pieces. 


For what can the miter gauge be used? 
A piece is squared on the end by holding it 
against the gauge head, feeding it against 
the disk, and sliding the gauge. Clamping 
of the stock is therefore not practicable. A 
strip of wood screwed to the gauge head is 
helpful in many cases, as shown in the pho- 
tograph on page HW 488. 

A method of sanding to duplicate lengths 
is illustrated in Fig. 4. The notch in the 
baseboard slides against a stop block to limit 
the depth of cut. In use, the jig is slid out 
against the stop and the work is pressed 
down on the pins, with the outer end of it 
against the stop. The work is then slid 
along the fence as far as the notch will 
permit. 

Anrgies, plain or compound, are as easily 
sanded as square ends. The miter gauge is 
simply set to the desired angle, and the table 
tilted if necessary. 
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How is a belt sander used? See that the 
belt tracks properly and that the tension is 
set as specified by the manufacturer of the 
machine. All the operations described for 
the disk sander can be done on belt sanders 
with tilting tables (Fig. 5). Inside curves 
are smoothed on the drums, as in Fig. 6. 
Short boards are sanded by holding them on 
top, above the table, or on open models by 
laying them on the table beneath, lowering 
the belt, and stroking it against the work 
with a block, as shown in one of the pho- 
tographs on the facing page. 

If the machine is equipped with a roller 
table (Fig. 7), long, wide boards can be 
rested on it, while the left hand moves the 
table crosswise. Several small pieces can be 
sanded at once on these tables. By slacking 
the belt a trifie and using curved blocks, hol- 
low pieces and even moldings can be cleaned 
up. Some models permit an assembled cabi- 
net or other piece to be set under them for 
sanding. 


Are there belt sanders that will smooth 
cut-out work? A sander of this type is illus- 
trated in the photograph on this page. For 
ordinary outside sanding, the belt goes 
around the two pulleys in the usual way, 
but for inside sanding it is passed through 
the work and in front of the idler pulleys, 
which hold the opposite sides close together. 
A slit less than 12” wide can be sanded with 
this setup. Flat and curved backing plates 
of various widths can be attached to the ma- 
chine as needed, and belts can be torn into 
narrow strips for sanding in narrow open- 
ings. With suitable belts, intricate cut-out 
metal work can be finished. 


Narrow-belt sanders are useful for smoothing in- 
side cuts on scroll-saw work and the like. Idler 
pulleys hold the belt together for sanding small 
openings. Various backing plates can be attached 





ALTERNATING-“CURRENT motors having 
windings on bcth rotor and stator, and 
carbon brushes bearing against a com- 
mutator, are of the repulsion-start in- 
duction type. Such a motor is capable 
of starting machines under heavy loads, 
such as pumps and compressors. Its 
strong initial torque is due to the fact 
that it starts on a repulsion principle, 
with induced currents in the armature 
opposing those in the stator. When the 
armature attains full speed, centrifugal 
force operates a mechanism that lifts 
the brushes off the commutator, and the 
motor continues to run on the induction 
principle. 





REPULSION-INDUCTION MOTORS 


To reverse the rotation of a repulsion-start induction motor, it is necessary 
to loosen a setscrew holding the brush yoke, and push the latter around in either 
a clockwise or counterclockwise direction until a line or arrow on it coincides 
with a similar mark on the motor frame. 


POPULAR SCIENCE MONTHLY SHOP DATA 


[ ELECTRICAL ] 


The setscrew is then tightened. 
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Dipped in soapy water, the bristles of an old 
paintbrush will get into corners of window panes 
and loosen dirt so that it may be washed away 











Coke can be kept from drying out by removing the 
first slices from the center, and pushing the two 
unused portions together to remain until needed 


CRUMPLED WAXED PAPER 


Waxed paper, used as a cushion filler, will won 
needles and pins automatically as they are pushed 
in, thus retarding rust. Pack the paper in tight 





CLOTHESLINE 
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SQUARE OF 
HEAVY CLOTH 





STEEL WOOL 











Use steel wool to clean a clothesline in weather 
thot freezes water. A pad will protect the hands 
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hEEPING THE 


MUSLIN 


EMMED EDGE 
ORIGINAL COVER 


Unbleached muslin over an _ electric-ironer roll 
protects the original cover, and can be replaced 
when soiled or scorched. Overlap the ends by 
half the circumference, and leave them unhemmed. 
Basting or draw strings will secure the two sides 
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Here is a neat kitchen hanger for pot holders. 
Paint in the lines; color eyes, hat, mouth, and 
small details; and finish with shellac. File cup 
hooks flush at back. Drill a nail hole in the hat 











HOME SHIPSHAPE 


CLOTH COVER 


CARPET OR RUG PADDING 


Scrap pieces of carpet or rug padding are cut to 
size, sewn together, and covered with tough cloth 
to form a serviceable knee pad. Two or three 
thicknesses should be used. Similar pads will be 
found effective as insulation over an auto floor 




















Attached to a closet wall at the proper height, a 
roller-type spring catch, such as those used on 
screen doors, will hold a folded bridge table out 
of the way. The rollers won't mar the table top 


— Tare 


Temporary repairs to a cracked watch crystal may 
be made with cellulose tape. Trim to fit with a 
razor blade, taking care not to scratch the case 





NOTCHES 

















Prongs of a loose electric plug will hold in an 
outlet if they cre notched with a chisel as shown 


CELLULOSE 
TAPE 


Coat-hanger wire, rustproofed with tape, can be 
shaped into sock driers for home or service use 
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Dry-cleaners’ paper bags are convenient to use 
at home if cut short for easy removal of garments 
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Colorful pendant and 
necklace shaped from 
bits of plastic. The 
figure on the pendant 
is from an old charm 


By HARRY WALTON 


F YOU enjoy working with plastics but 
| find new material costly or hard to get, 
why not use up those left-over bits in your 
DISTINCTIVE scrap box by making jewelry of them? 
Very small pieces can be turned into at- 
tractive articles, and the work is fully as 


* 
interesting as that of making larger proj- 
ects. Simple designs can be made by any 
beginner; the more elaborate ones give full 


scope to the craftsman’s skill. Jewelry 


MADE FROM SCRAPS OF PLASTIC articles make ideal gifts and are readily 
salable. 
A tiny silver ornament bought at a novelty 


DISK, OVAL OR OTHER SHAPE 
or % PLastic 


FIGURE 1 


ROUND EDGES EDGES OF 
OF CRESCENT STAR SHARP 





OPEN RINGS 
BY BENDING 
SIDEWAYS 
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shop, or a unit from a dis- 

carded charm bracelet, can 

be set off against a bit of 

plastic to make a brooch or 

pendant as in Fig. 1. The 

ornament is soldered to a 

small flathead machine screw 

and the plastic is tapped and 

countersunk to fit. The screw 

will cut its own threads if 

the hole is drilled the proper 

size. Drill part way from the back and part 
way from the edge for a chain ring. Fora 
brooch, take the pin clip off an old piece of 
jewelry and tap a centered hole in it so that 
it can be turned tight on the machine screw 
from the back. 

Small scraps of the same color can be used 
to make a crescent pendant or necklace as 
in Fig. 2 or the large illustration. Make a 
pattern of the unit in the drawing, and 
trace the design on paper. Paste the paper 
patterns on plastic scraps, cut out the 
crescents, and drill holes for wire links as 
required. The pieces can be embellished 
with carving if you like. 

Links can be obtained from a discarded 
chain, or made as shown in Fig. 4 from 
silver wire or even silver solder in wire 
form, although the latter has a slightly 
yellowish cast. 

The star-and-crescent brooch (Fig. 3) 
can be used as a turban or scarf pin. Be 
careful to keep the edges of the star sharp. 








FIGURE 5 


Ya TRANSPARENT 
PLASTIC 





Round off those of the cres- 
cent so that the star stands 
out clearly against it. Attach 
a brooch clip with escutcheon 
pins or drive screws. To use 
pins, drill the holes undersize 
and heat the plastic in water 
to enlarge them. Push the 
screws in while the plastic 
is hot, but take care not to 
bend it. 

Monogram pins are always popular. 
Figure 5 suggests a circular one in two 
colors. Jigsaw the monogram from thin 
plastic, file and buff it, and cement it to a 
back of contrasting material. 

Colorless (clear) plastic or colored trans- 
parent plastic may be used for the pendant 
unit shown in Fig. 6. All the carving is done 
on the back. An unusual relief effect, possi- 
ble in no other material except glass, is 
seen from the front. Ball cutters were used 
in a flexible-shaft tool to make this piece. 
The last cuts should be very light, leaving 
a frosted surface that requires no further 
finishing and contrasts well with the 
polished parts. 

The bracelet (Fig. 7) was cut from a 14” 
wide section of a 3” tube. Drill four evenly 
spaced holes for drive screws or pins, and 
carve any desired design between them. Cut 
the flowers from 1/16” plastic, and drill a 
hole in each. The petal markings should be 
thin and sharp. They can be made with a 
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CARVED WITH BALL 
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DRILL CENTER FOR STEMS AND DOTS CARVED WITH 
SMALL DRIVE SCREW FINE BALL TOOL. LEAVES CARVED 


FIGURE 7 * WITH FLAME CUTTER 
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knife-edge cutting wheel or the sharpened 
end of a three-cornered file. Mount the 
flowers on the pins with a touch of cement 
to keep them from turning. 

To make either dress clip in Fig. 8, paste 
the paper pattern on 3/16” plastic sheet. 
Drill holes in the shaded parts so that a 
jeweler’s saw blade can be inserted. Cut 
out these parts, finish with needle files, and 
carve the relief work as indicated. After 
buffing the piece, cement it to a backing of 
another color and attach a spring clip to 
the back. 

Either design can be simplified by giving 
the shaded portions a “hammered” effect 


with a small ball cutter instead of cutting 
them out. 

Old files, properly sharpened, can be used 
for carving plastic. Narrow strips of fine 
abrasive paper are useful for smoothing in- 
side cuts. To buff such parts, pull through 
them a soft cord on which buffing compound 
has been rubbed. Beivure buffing, visible 
scratches must be removed by the use of 
fine abrasive paper, preferably with water. 

To join plastic, use the cement made for 
that purpose and be sure the contacting 
surfaces are smooth but not polished. If 
they have already been buffed, roughen 
them with abrasive paper 
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This bench is made of %4” knotty pine and has music shelves of 3/16” plywood. The unique catch is a 
plain piece of '*” thick brass, cut in a circle and hung loosely on a screw, but any preferred type may 
be used. This one is simply pushed aside to permit either door to open. Design by Henry R. Diamond 
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Children enjoy 
keeping tab on 
their own height 
with this device. 
Footboard folds 
up and the feet 
turn in for con- 
venient storage 


Children’s Height Standard Folds Compactly 


growth of their children, and children, too, are 
much interested in looking at the marks which 
show their height at various ages. Often this rec- 


eerie like to keep a permanent record of the 


ord is made in pencil on some door jamb, only to 
be obliterated when the room is repainted or lost 
when the family moves away. A much better idea 
is to construct a height-measuring standard of the 


type shown in use above. It gives the measure- 
ments at a glance and also provides a place to 
make permanent marks and write in the dates on 
which such measurements were made. In after 
years father and mother can drag out the standard 
from among other childish souvenirs and see just 
how high Johnny was on his ninth birthday and 
how much Helen grew that year she shot up so fast. 

Make the column from a piece of 1” by 3” stock, 
and be careful that the edges are parallel. The 
head piece, made from the same stock, has a mor- 
tise to slide on the column, but this mortise is 
414” long so that the brackets can be inserted as 
shown. In fitting the column, allow room for a 
couple of coats of lacquer. The head piece should 
fit so that it will slide up and down with slight 
friction. 

The platform is notched to fit the column. Make 
two hinge lugs of 14,” hardwood plywood and set 
them flush into the sides of the notch, gluing and 
nailing them. The bolt suspends the rear of the 
platform and enables it to fold against the column, 
as in one of the photographs above. 

The two feet, made of 1” stock, are bolted so 
that they can be turned lengthwise under the plat- 
form, yet will extend sidewise to a width of 18”. 


Sink boltheads flush into the wood. 

Calibrate the sides of the column 
at the front edge, starting 2’ from 
the platform. Mark quarter inches 
with a lead pencil, and protect the 
scale with a coat of lacquer. 

In using the standard, mark the 
height of the head piece with a pen- 
cil line on the column. Date the line 
and rub a little lacquer over it to 
seal it. Each side can be used for 
keeping the record of one or two 
children.—E. M. L. 
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J Pevensie operation is the present 
achievement or the ultimate goal of 
a majority of model railroaders, and 
there is much to be said in its favor. It 
eliminates the third rail, thus (1) re- 
ducing the cost of materials, (2) saving 
a great deal of trouble at the switches, and 
(3) greatly improving the appearance of 
your pike. And, what is equally important, 
it obviates the need of outside collector 


shoes, which in some degree inevitably spoil 
the look of steam-type locomotives. 
It has its drawbacks, of course, and one 


in particular. With two-rail operation, au- 
tomatic signaling is difficult and not entirely 
satisfactory. If you operate a very extensive 
railroad where everything depends on the 
accuracy of your signals, two-rail work is 
not for you. 


THE TWO-RAIL IDEA. A curious misunderstand- 
ing associates two-rail with direct-current 
operation. This, of course, is absurd. The 
two-rail system is merely a method of pow- 
er distribution via the running rails; and the 
power itself can be either A.C. or D.C. How- 
ever, the two-rail system has many charac- 
teristics which are more easily understood 
if we assume that we are working with D.C. 

Nor is there any special connection be- 
tween two-rail operation and polarized re- 
mote control of locomotives. The fact is 
that p.r.c. is equally feasible on a three-rail 
pike. As it requires us to pay special atten- 
tion to the question of polarity, however, 
and helps illustrate some of the features of 
two-rail work, we assume that we are work- 
ing with p.r.c. locomotives. We assume, that 
is to say, that by reversing the flow of elec- 
tricity, we reverse the direction in which the 
locomotive runs. 

For the rest, the two-rail system requires 
only that the power shall flow from its point 
of origin—a battery, let us say—to one of 
the running rails, thence through wheels to 
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FIGURE 1 


the motor, from the motor through different 
wheels to the opposite running rail, and 
back to the point of origin. The two rails 
represent the opposite poles of the battery, 
and are spoken of as the positive rail and 
the negative rail. Hence it follows that any 
conductor that comes in contact with both 
rails will short-circuit the power; and from 
this in turn it follows that cars and locomo- 
tives built for three-rail operation may not 
be used on a two-rail pike. ; 
With reservations on the subject of car- 
lighting and signaling, it may be asserted 
broadly that two-rail operation requires that 
ordinary car wheels be made of plastic or 
some other nonconductive material. (Such 
wheels are obtainable at most model-supply 
stores for O-gauge cars as well as double-O 
and HO.) Two-rail operation further re- 
quires (1) that the pony truck and trailing 
truck of locomotives be equipped with non- 
conductive wheels; (2) that the right-hand 
drivers be of all-metal construction; (3) 
that the left-hand drivers be “busheled” by 
inserting a nonconductive collar between 
each wheel and tire, or between each wheel 
and axle; (4) that the side bars, connecting 
rods, and valve gear be carefully insulated 
from the left-hand drivers; and (5) that 
the tender have metal wheels on the left- 
hand side, nonconductive wheels on the right. 
The flow of electricity is thus through the 
right-hand drivers to the motor, and from 
the motor back through the left-hand wheels 
of the tender. Standard practice further re- 
quires that the motor itself be so hooked up 
that a p.r.c. engine will move forward when 
the right-hand rail is positive, backward 
when the left-hand rail is positive. Failure 
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FIGURE 2 


FIGURE 4 


to achieve uniformity in this last respect can 
cause no end of riot—-though in the case of 
non-p.r.c. locomotives it doesn’t matter. 


TWO-RAIL SWITCHES. The sketches in Fig. 1 


show some of the unusual possibilities of 


two-rail work. Here we have a single-track 
junction. In A, the switch is closed, lined 
up for the main, or through, route; while in 
B, it is open, lined up for the diverging 
route. Observe these points: (1) the two 
stock rails alone receive power directly 
from the battery; (2) from the switch 
points to the insulation at X and Y, the 
whole interior structure—-points, lead rails, 
frog, and heel rails—-forms a single elec- 
trical unit, without any insulated parts; (3) 
this interior unit receives its power indirect- 
ly from one or the other of the stock rails, 
depending on whether the switch is closed 
or open, the necessary contact being formed 
actually when the switch point freezes 
against the stock rail; and (4) as a result, 
the route established receives power, while 
the other route goes dead, with either a 
minus-minus, as in A, or a plus-plus, as in B. 

Obviously, this is not merely a junction, 
but something of an interlocking plant all in 
itself. In A, the gates are lined up for a 
train to move along the main line from east 
to west. But any train approaching from 
the southwest, along the diverging route, 
would have to stop for power failure well 
before it came within fouling distance of 
the main line. 


CONTACT INSURANCE. Can the switch point, 
pressed firmly against the stock rail, pro- 
vide as good a contact as will be required 


for our purpose? That depends on the ac- 
curacy of your craftsmanship. In any case, 
you can insure the contact by hooking up— 
down below the table work—a pair of aux- 
iliary contacts plus an armature that moves 
from the one to the other in response to each 
movement of the switch motor. Such an ar- 
rangement is roughed out in Fig. 2, the con- 
trol rod being, if possible, an actual exten- 
sion of the tie-rod which operates the points. 


PASSING SIDINGS. Many elaborate track pat- 
terns can be worked out in strict accordance 
with the principles in Fig. 1. In Fig. 3, for 
example, we have an entire passing siding, 
of which one track must always be dead. In 
building this, simultaneous switches are re- 
quired—switches that open together and 
close together. This result is achieved if 
both are operated by the same motor, or if 
separate motors are connected in parallel. 

For the type of siding shown in Fig. 4, re- 
versing switches are required. One must 
close on the same electric impulse that opens 
the other. This is achieved by connecting 
the switch motors in parallel so that both 
move in opposite directions on one surge of 
power. 


CROSSING. The guard rails are left out of the 
crossing frog in Fig. 5 for the sake of sim- 
plicity. As they have to be insulated from 
the rest, they may as well be built up of 
wooden rails. The closing of the double- 
throw knife switch is required to establish 
either route through the crossing, where- 
upon—-you’ve guessed it. The established 
route is absolutely protected against any 
fouling train movement from either side. 
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Pacific Coast Wardens Build 
Emergency Defense Equipment 


By BLAINE KLUM 


IVILIAN-DEFENSE wardens of Area 463 

of Oakland, Calif., have built five fire- 
fighting carts as part of their emergency pre- 
paredness program. Each of these cost about 
$75 fully equipped. The work was done in the 
writer’s home workshop and in nearby garages. 
Home owners in the area contributed to a fund 
for the purchase of materials. 

The sides, endpieces, bottom, and lid of each 
cart were cut from %” plywood. Both endpieces 
are set within the sides, and an inside frame of 
2” by 3” stock is attached with nails and screws 
all around at the height of the endpieces—29%4”. 
Gussets or shelf brackets screwed fast under 
this frame reinforce the corners. All the outside 
edges are finished with 4” by 11” trim strips. 

Vertical 2 by 3’s nailed into the four inside 
corners were cut %” short so that the plywood 
bottom could be set in against these flush with 
the sides. An extra framing of 2 by 3’s was then 
nailed around the bottom from beneath. Round- 
ed bumpers nailed to this project 3” below it at 


Interior of a cart with lid removed. Notched 
crosspieces pivot on lag screws that turn in 
copper-tube bushings. When turned down, 
these cross members clamp the ladder down 
against the lid. Below, the working drawings 
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the front corners and 114” at the back ones. 

A 2” by 3” locking bar, shown in the photo- 
graph on the facing page, fits into three 
U-shaped metal brackets bolted to the rear 
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Fire-Fighting Units 


endpiece. Near the top of this bar a hasp is 
attached and bent to fit around one rung 
of the 24’ extension ladder, to which it can 
be padlocked. 

In this position, the locking bar tilts the 
cart forward on its front bumpers so that 
it cannot be moved. When unlocked, the bar 
can be raised and held up by a second metal 
clip, which hooks over the ladder rung in- 
stead of the hasp. The cart can then be 
moved. The projecting part of the ladder 
serves as a handle. 

A %” plywood lid rests on the inner fram- 
ing between the sides. Two 1” by 1” bat- 
tens nailed to the underside of this lid keep 
it from sliding lengthwise. Similar strips on 
top form a track for the ladder, which is 
clamped down by cross members mounted 
off center on lag screws. When turned 
up, the cross members leave enough clear- 
ance to allow the ladder to be pulled out. 

The lag screws turn freely in bushings 
made from short pieces of copper tubing and 
driven into the wooden sides of the cart. 

Wheels were made from fruit-box ends 
11/16” thick. Disks 12” in diameter were 
first sawed out, and three glued together 
with waterproof glue, the grain of them 
crosswise, for each wheel. The wheels were 
trued to a diameter of 117%” on a lathe. 
Tires are of 1/16” by 2” band iron. 

Hubs consist of short pieces of heavy- 
walled pipe, turned with a narrow shoulder 
at one end to a tight fit in the wheels. A 
large washer having a beveled inside edge 
was slipped over each hub against the wheel, 
and the hub riveted over this. 

A 37” length of 1” conduit that is a close 
fit in the hubs serves as the axle. After the 
hole for it had been bored in both axle 
blocks, the latter were sawed lengthwise 
tangent to the hole. A %” bolt through each 
block, the axle, and a bottom frame mem- 


ber clamps all these parts tightly together. 

Each side of the hose reel consists of two 
24” disks of plywood nailed together. Eight 
spacer blocks are nailed between the sides. 
The axle is a 28%” length of 4%” pipe set in 
blocks fastened to the sides of the cart. A 
third block secured to the axle with a cotter 
pin holds the reel in place. 

A 2” by 3” cross member is screwed to 
the top of this block and to the adjacent 
one on the side of the cart. Dowels in this 
keep long-handled tools properly spaced. 
The reel holds 100’ of 5” garden hose. A 
pawl consisting of a wooden block with a 
leather loop nailed to it prevents accidental 
unwinding of the hose. 

The rope reel does not revolve. Rope is 
wound first around the outside of the dowels, 
then around the inside. Tuck the end into 
the notch of the center dowel. 

Fire-fighting equipment was selected with 
the help of the Oakland Fire Department. 
Besides the extension ladder, hose, and 50’ 
of %” rope, it includes two square-nosed 
shovels, a hoe, a 3-lb. ax (firemen advised 
against lighter axes), a 30” wrecking bar, 
a stirrup pump, three large milk buckets, a 
flashlight, and a pair of cotton gloves. 

Each cart is equipped also with a 26” 
by 30” oval shield for use in approaching 
incendiary bombs. Made of plywood, it is 
reinforced along half of the top edge by a 
2” wide band-sawed piece of wood. Below 
this is framed a 5” by 5” piece of colored 
shatterproof glass. The handle is set diag- 
onally slightly below the center of the 
shield, as may be seen in the photograph 
below. 


One mobile unit holds all this equipment. Note 
the locking bor at extreme right. Carts were given 
an undercoat and two light-gray finishing coats. 
Trim was painted dark gray, wheels red and black 
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By LESLIE P. GUEST 



































UILDING and operating marionettes is a 

fascinating hobby, but suitable stages for 
presenting them are a problem. Most stages 
are heavy, cumbersome, and expensive, and 
take too long to set up and knock down, 
especially at Army camps where conditions 
are often not ideal. 

The stage illustrated, however, is light, 
strong, attractive, and inexpensive to con- 
struct, yet it is suitable for all marionettes, 
both amateur and professional, up to 20” in 
height. When folded flat, it fits into a box no 
larger than a suitcase and leaves room for a 
few marionettes. The whole thing can be 
packed or set up in two minutes. Only the four 
legs and three nails, used as hinge pins, are 
separate. The original stage has seen three 
seasons at school assemblies and is still in 
good condition. 

There are no curtains or draperies conceal- 
ing the operator. However, if a small spot- 
light is directed on the stage alone and all 
other lights put out, the emphasis is on the 
show, and the operator is hardly noticeable. 

The floor of the stage is made of two pieces 
of 4” three-ply stock. The two sections are 
permanently joined by three small hinges on 
the upper surface. They scarcely show when 
painted the same color as the floor. In attach- 
ing hinges to such thin material, use split 
rivets, hammering them flat and tight. 

Two so-called “pin hinges’ on the under- 
surface keep the floor rigid when it is set up. 
Take ordinary, cheap butt hinges and separate 
the leaves by driving out the pins. Screw the 
halves on where the joints are desired. Then, 
in setting up, force a nail, bent L-shaped, 
through each of the pairs to connect them. 

The back wall consists of two pieces of %” 
three-ply stock. Fasten these permanently to 
the underside of the floor by means of long 
strap hinges, so attached that the back will 
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stand up straight, but can be 
swung back and under until it 
lies flat. 

Two ornamental wings are cut 
from two pieces of 4” three-ply 
stock and are permanently hinged 
to the back wall. Attach the 
hinges so that the wings may be 
folded forward flat against the 
back wall. Be sure to allow clear- 
ance for velvet drapes on both 
surfaces. 

Insert a large roundhead screw 
in each side edge of the stage 
floor near the rear, allowing 
about 3” to project. Cut notches 
in the bottom edges of the wings, 
so that they can be set down over 
the shanks of the screws for a 
snug fit. Swinging brass hooks on 
the backs of the wings then en- 
gage the screws and lock every- 
thing into position. 

A removable pin hinge, on the 
back near the top of the back 
wall, holds the two sections of the 
wall neatly in line. 

For legs, cut four 16” lengths 
of 14” iron pipe. Thread an end 
of each to fit small oval flanges— 
the kind attached by two screws 
each. Mount the flanges near the 
outer corners of the stage, leav- 
ing clearance for folding the back. 

The floor and legs are enameled. 
Cover the front of the wings 
tightly and smoothly with velvet, 
and run pleats along the back 
wall, using an overlapping pleat 
for the break at the center. Fas- 
ten all pleats at top and bottom, 
or they will fall out of position 
when the theater is folded. A vel- 
vet skirt hangs from the front 
edge of the stage; this may be 
short or reach to the floor. It is 
better to attach it with snap fas- 
teners to permit removal for 
careful folding in packing. 

The carrying case is made of 
four pieces of 42” stock nailed or 
screwed to form a frame with in- 
side dimensions of 25” by 18%” 
by 5%”. Using plenty of 1” thin 
wire nails, cover the top and bot- 
tom of the frame with 4” three- 
ply stock; then saw it all the way 
around to form a box and lid. 
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Stage, back wall, and wings 
posh hinged to fold flat for 
packing weg in a carrying 
cose. will be room 
left over for storing a few 
marionettes and your props 
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Soaps are metallic salts of fatty 
acids. In a beaker or tumbler put a 
strong solution of sodium hydroxide, 
or lye, and olive or other vegetable 
oil, mix thoroughly, and let stand 
for several days. Then, if you add 
a strong solution of common salt, 
the soap will separate after a short 
time and float to the top, as above 
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It is a simple experiment in the home laboratory to make soap 
that works up a good lather and does an efficient washing job 


WHAT FATS DO 


THEIR ESTERS USED FOR MAKING 
SOAP, SCENTS, AND EXPLOSIVES 





source for war materials. Fats make 
soap and, more important, the glycerin 
needed in nitroglycerin dynamite, com- 
passes, recoil and depth-charge mechanisms, 
gears, and hydraulic equipment. 

You can make soap from fats in your own 
laboratory, deriving glycerin as a by-prod- 
uct, change oils to solid fats, and investigate 
the strange family of esters, of which fats, 
oils, scents, flavors, and nitroglycerin are 
members. 

Esters are really salts, but unlike those 
formed by a metal and an inorganic acid, 
they are organic salts from the reaction be- 
tween an alcohol and an organic acid. Fats 
are esters formed by the reaction between 
glycerin (or glycerol) and a fatty acid. 

Soap and glycerin are made by breaking 
down fats or oils, combining the fatty acids 
with sodium hydroxide for hard soap or 
potassium hydroxide for soft or liquid soap, 
and getting glycerin as a by-product. Olive 
oil gives best results, but lard, butter, or any 
fat will serve. Put 50 cc. into a beaker, and 
add a cold solution of 8 grams of sodium 
hydroxide (lye) in 50 cc. of water. A reac- 
tion, called saponification, sets in and con- 
tinues for two or three days, thickening the 
mixture and precipitating soap, which can 
be made to rise to the top 
by adding an ounce of 
common salt dissolved in 
200 cc. of water. Scooped 
off and dried, it can be 
used for washing your 
hands. If it is too greasy, 
it contains too much oil; if 
harsh, too much alkali. 

Glycerin remaining in 
the beaker is diluted and 
impure, but may be de- 
tected by heating several 
drops on a piece of clean 
tin. The offensive odor 
given off is characteristic 
of burning fat, and is acro- 
lein, a gas formed by de- 
composition of glycerin. 

Using esters, natural in 
fruits and flowers, chem- 
ists imitate flavors and 
scents, and even create 
new ones. Oil of winter- 
green is made by a re- 
action between methyl 
(wood) alcohol and sali- 
cylic acid. Put a little sali- 
cylic acid in a test tube 
(powdered aspirin tablets 
will do), add wood alcohol 
and a few drops of concen- 
trated sulphuric acid, plug 


ITCHEN-FAT salvage is turning 
American homes into an important 
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GLYCERIN IS A BY-PRODUCT of soap making, 
left in solution when the soap is taken out. A 
few drops heated on a piece of tin will give off 
an offensive odor that indicates its presence 


* 
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OIL OF WINTERGREEN IS AN ESTER, or salt, 
of methyl alcohol and salicylic acid, and is made 
by warming these two chemicals together in the 
presence of sulphuric acid, acting as a catalyst. 
Its strong, pleasant odor is easily recognizable 








Hydrogenation builds up vegetable oils into solids. 
Above, illuminating gas bubbled through supplies the 
hydrogen. Waste gos is piped to the Bunsen burner 


Linseed oil is one of the type that oxydizes in air 
to form a tough film. A piece of paper, painted 
with the oil as at right, demonstrates the principle 


the opening, and stand the tube in warm 
water for 15 minutes, after which a strong 
odor of wintergreen will be apparent. The 
sulphuric acid, a catalyst, hastens the re- 
action 

Linseed oil is a fat containing esters of 
linoleic and linolenic acids. Air oxydizes the 
oil, changing it into a tough skin. Paper or 
cloth saturated with it becomes stiff when 
dry, the principle use in making linoleum. 

3ecause many housewives, accustomed to 
lard and butter, want solid cooking fats, 
chemists make liquid oils semisolid by 
“hydrogenation”—building up molecules of 
cottonseed or other vegetable oil by adding 
extra atoms of hydrogen. Finely divided 
nickel, acting as a catalyst, makes the reac- 
tion possible. Try it by adding a solution of 
sodium hydroxide to a solution of nickel sul- 
phate, chloride, or nitrate. When the pre- 
cipitated green nickel hydroxide settles, 


HW 506 





VEGETABLE 
ons 


CATALYST 
aa 








TO GAS 
SUPPLY 














Setup for changing oils to solid fats 


pour off the clear upper liquid. Add fresh 
water, shake, and pour off, repeating several 
times to wash away impurities, then filter 
and dry the precipitate. 

Place this dried chemical in a %%” hard- 
glass tube, one end of which is led out a 
window, and pass illuminating gas through 
for 15 minutes, meanwhile heating the out- 
side of the tube almost red. Free hydrogen 
in the gas changes the nickel hydroxide to 
metallic nickel. Put this in a flask, add cot- 
tonseed oil, and close the flask with a three- 
holed cork containing a thermometer and 
two tubes, as shown in the diagram above. 
Bubble a small flow of illuminating gas 
through the oil, leading the used gas through 
the bent tube to your Bunsen burner, which 
should be lit and adjusted to heat the oil to 
200 deg. C. After 20 minutes, let the flask 
cool. The oil now should have solidified. 

KENNETH M. SWEZEY. 
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ELECTRIFIED BUBBLE EXPANDS. To 
show that electrified particles 
repel each other, join togeth- 
er short pieces of metal and 
rubber tubing, and blow a 
soap bubble on the end of the 
metal tube, pinching the rub- 
ber to keep in the air. Elec- 
trify a hard-rubber comb by 
rubbing it briskly on wool, 
then touch the comb to the 
metal. Mutual repulsion of 
the electrified air particles 
inside will expand the bubble. 
To insure the success of the 


experiment, choose a dry day 
on which to do it, and also = & 
be sure your hands are dry. ‘ 


SIMPLE TEST FOR WATER. Heat a few crystals 
of copper sulphate in an old spoon until the 
crystals lose all their water and crumble 
into a white powder. As long as this copper 
sulphate is in the dry, or anhydrous, state 
it is an excellent indicator of the presence 
of water that is mixed with other liquids. 
Put a few drops of water into some gasoline, 
for instance, and then add a few grains of 
the dry copper sulphate. Shake this mix- 
ture well and you will find that the copper 
sulphate instantly turns blue. This colora- 
tion is caused by the sulphate’s absorbtion 
of water from the gasoline to replace that 
which was lost in the heating process. 


LIQUID CONDUCTORS. Con- 
nect two metal plates in 
a glass of water in series 
with a small electric bulb 
and several dry cells. If 
the water is pure, or con- 
tains sugar, the bulb will 
not light. The addition of 
salt, however, will make 
the bulb light. Trying 
other substances will show 
that only acids, bases, and 
salts conduct current. The 
dissolving of these sub- 
stances dissociates mole- 
cules into negative and 
positive atoms, known as 
ions, and the moving 
streams of ions conduct 
electricity. 
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Testing color-filter transmission with a spectroscope made of an inexpensive prism and a mailing tube 


Amateur Spectroscope 


experimenter will enjoy 
homemade _ spectroscope 
shown here. A cheap equilateral prism, 
costing about $1.50, is all that need be 
bought. An 18-inch mailing tube, blackened 
inside, forms the body. Chip a small mirror 
to fit the tube, and draw a line with a sharp 
knife through the silvering. Then, with 
black paper tape, cover all but a half inch 
or so of the slit to obliterate pinholes. 
Glued tabs attach the mirror disk, with the 
unsilvered side out, to one end of the mail- 
ing tube as shown. For the opposite end, 


NY amateur 
using the 


cut a disk of heavy cardboard, with a win- 
dow a little smaller than one prism face. 
Block up one prism edge with a few thick- 
nesses of cardboard, and attach the prism 
with sealing wax. Fix the disk in place with 
tabs, and the instrument is finished. For 
use, point the tube at the sky, a cloud, an 
opal electric light bulb, or a burner flame. 
Chemical salts dropped in a flame will ex- 
hibit characteristic lines. Practice shows 
how best to mount the tube, with slit hori- 
zontal or vertical, and any standard text 
will suggest interesting experiments. 
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MAILING TUBE 
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__ BLACK PAPER GLUED 


TOP VIEW OF SPECTROSCOPE 
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Mount a prism and mirror 
at opposite ends of the 
tube. Slot the silvered 
side of the mirror, and 
tape it as shown at left 


>< _LTAPE 
_ «7 MIRROR 
a) 


SILVER) 


| PRISM 


FACE 





HOW MIRROR IS PRISM- HOLDING 


TREATMENT OF 
ATTACHED TO TUBE END DISK 


SILVERED SURFACE 
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Servicing Wour Radio- rr >» 


OST and utility make it well worth your 
time to build your own loop antenna to 
modernize your old radio and get rid of un- 
sightly tangled wire strung along the floor 
or hanging out the window. The cost is but 


] Cut a cardboard template about three fourths 
the size of the back radio cover or opening, 
lay the template on a board, and around it drive 
eight 2" nails or pegs. The one here is 4" by 9" 


3 At the sides, carefully drive in two more nails 
to stretch the windings; then apply with a 
brush a special liquid dope solution carried by 
radio stores. This sticks the windings together 


Adhesive tape or glued paper holds the loop 
to the back cover of the radio cabinet or 
suspends it from the top of the back opening. The 
antenna is light enough to need no other support 


a few cents, very little time is needed, and 
you can design the new antenna to fit your 
individual cabinet. The photographs below 
show the materials that are needed and 
also the step-by-step construction. 


r 


Remove the cardboard, and wind either No. 24 
or No. 26 double-cotton covered wire around 
the nails in the form. Approximately 50 turns 
will be needed. Wind the wire evenly and tight 


When this dope solution has dried so that the 
wires will not fall apart during handling of 
the loop, the nails are drawn from the base. The 
antenna can then be lifted off for installation 


DISCONNECT 
ANTENNA COIL AT POINTS 
SHOWN AND CONNECT LOOP 


‘! 


B’ 
FIRST RF 
B TURE, OR 

PENTAGRID 

= CONVERTER 


CHASSIS TUBE 


TUNING 
CONDENSER 


6 To use the loop, disconnect the old antenna 
coil, as shown. A few turns of the loop may 
be removed one at a time if needed to balance the 
trimmer condenser on the ganged tuning condensers 
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Compact Radio-Tube Tester 


BATTERY-OPERATED UNIT BUILT FOR SIX TYPES OF PRONGS 


Leather covering makes a 
handsome carrying case 


One of the eight-prong tubes is being fitted into its 
socket above. The panel has sockets for tubes with 
four to eight prongs and for the seven-prong miniature 


Slipped into a brief case, as at right, this little 
unit leaves room for a battery and other accessories 


At left, below, top of the panel with the 4.5-volt "C" 
battery connected. At bottom right is shown wiring, 
small battery, and flashlight bulbs on the underside 
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By ARTHUR C. MILLER 
‘|e tube tester is compact enough for 


the serviceman’s brief case or tool box 

and simple enough for the radio owner 
who does his own servicing. It will handle 80 
percent of all tubes made, and, with slight 
alterations, can be adapted for others. All 
materials are readily available—it employs, 
for instance, no meters since they are on 
the priority lists—and many of the parts 
may be salvaged from the junk box. 

All four-prong to eight-prong tubes for 
battery, AC, or DC can be handled, and a 
socket is included for the new miniature 
seven-prong tube. The device will also test 
heaters and filaments, and will reveal shorts 
between elements inside a tube. A loktal- 
type tube socket can be added by enlarging 
the case. 

No previous adjustment is necessary to 
test 1.5 and 2-volt DC tubes, 2.5 and 5-volt 
AC tubes, 6.3, 12.6, 25, 35, and 50-volt AC- 
DC tubes, or 117-volt heaters and filaments. 
A tube is placed in the proper socket, and 
the switch flipped. If it is good, the center 
jewel reflector lights; if burned out, the re- 
flector remains dark. 

Shorts can be detected between the plate 
of a tube and suppressor and either the 
screen grid or control grid, between the 
screen grid and control grid, or between the 
control grid and cathode or filament. 
Through operation of three toggle switches, 
these shorts illuminate the jewel reflector 
on either the left or right side. 

The panel measures 415” by 5%”, and 
may be of metal or pressed wood. Five 
large holes and a smaller one are drilled for 
tube sockets, three holes for jewel reflectors, 
and four for toggle switches. 

Wiring instructions are given in detail in 
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Shorts may be tested between plate and suppres- 
sor, G and F above; suppressor and either screen 
grid, E, or control grid, D; screen and control 
grid, E and D; control grid and cathode, D and 
C; and control grid and filament, D and A 


the diagram below. The grid-cap and plate 
connections on each socket are wired to- 
gether, as are the screens and suppressors, 
and the cathodes and one side of the heater 
of each tube. Connections for testing shorts 
within a tube are shorted in and out of the 
circuit by toggle switches. 

The source of current is a 4.5-volt “C” 
battery, but a small pen-type 1.5-volt bat- 
tery is needed for testing shorts between the 
plate and suppressor or the control grid and 
screen of a tube. This 1.5-volt battery is in- 
stajled under the chassis and supported by 
its own wiring. 

The three flashlight bulbs used are the 
type made for small flashlights, and are 
rated at 2.2 volts. Do not use any other 
kind, for no other will work. Some bulbs 
might even blow out the filaments of a 1.5 
or 2-volt battery tube. 

A special leather-covered case, 24%” by 5” 
by 614”, may be purchased, or a case may 
be built from small pieces of wood glued to- 
gether. If desired, cardboard may be used 
for the top and bottom. 











RED GREEN RED 


JEWELED REFLECTORS 


® © ® ®@ 


TOGGLE SWITCHES 











-PRONG(a)* MINATURE 7-PRONG 
"7-PRONG (b)* STANDARD 7-PRONG 


SPDT. TOGGLE 
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CHEATER TEST) <CRATTERY 








Sockets in the panel layout are: 
A, 8-prong; B, 5; C, 7% D, 4; 
E, 6; and F, 7-prong miniature Wiring may be done in one evening by following this complete diagram 
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PUSH-BUTTON ELECTRIC TUNING is possible 
on any six-volt receiver with the instal- 
lation of the new tuning unit in the 
photo at right. A choice of five stations 
is brought in automatically, while a 


sixth button enables manual tuning. 
The button unit, in a 14” by 14%” by 
5%” black plastic case, is clamped to 
the steering post of your auto within 
easy reach of the driver, while the unit 
containing the relay mechanism is 
housed in a rustproof metal case at- 
tached to the side of the receiver. Trim- 
mer condensers are provided in the set- 
up for permanent tuning to the five 
broadcasting stations selected for push- 
button tuning control. 
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FM ANTENNA DESIGN takes a big 
step toward simplification with 
the circular type shown at left, 
which was developed by General 
Electric engineers for ultra-high- 
frequency transmission. The new 
antenna is said to have the ad- 
vantage of radiating a substan- 
tially uniform energy in all direc- 
tions without employing a com- 
plex and comparatively costly 
structure. It is sturdy enough to 
be mounted directly on the roof 
of a truck in place of a long verti- 
cal antenna of the whip type in 
common use. 


INSULATING ENAMEL has been devel- 
oped for use on all types of coils 
and motor windings to provide pro- 
tection from the corrosive action of 
both acids and alkalis. A single 
application coats the part with a 
tough, red, oilproof and waterproof 
film five mils in thickness and hav- 
ing a dielectric strength said to ex- 
ceed 850 volts per mil. The enamel 
may be used on radio coils, control 
coils, solenoid coils, and the like, as 
an inside or outside protective coat- 
ing for motor windings and com- 
mutator end bars, or on other 
electrical units where a high-gloss, 
bright-red finish is found to be both 
desirable and practical. 





Cuts Rotating Bands 
for 20 mm. and 37 
mm. Shells. Saves 
Time, Reduces Waste. 


@ On rotating bands for 20 mm. shells, 
the Delta Cut-Off Machine using a 8” dia. 
steel blade, .045 thick, 144 teeth, raised 
output from 20 pieces a minute to 50 per 
minute and the burring operation was 
entirely eliminated. All rings were held 
to required tolerances. A simple clamp 
and special feed mechanism furnished by 
the user were employed. On the rotating 
bands for 37 mm. shells, output was in- 
creased from 10 pieces per minute to 25 
pieces per minute! In all instances waste 
was reduced 50%! 

Previously this job had been handled 
on screw machines. Think what this 
means: A Delta Cut-Off Machine costing 
approximately $250 on these jobs pro- 
duces twice as fast as a 
$6000 screw machine, 
eliminates burring op- 
eration, reduces waste 
and releases the screw 
machine for work it can 
handle more efficiently. 


JANUARY, 1943 Please mention Porvutar Science Montuty 


TO ALL HOME CRAFTSMEN: 


100% of the present output of Delta 
machines goes intothe war program. 
Thus the machine we cannot sell you 
is helping build the armaments 
madieiten win the war. During this 
period, Delta engineering and re- 
search continue apace. When the 
war is over, and home workshop 
chips resume flying, you are assured 
more Delta machine value than ever! 
In the meantime, keep in touch 
with latest developments inthe crafts 
field by subscribing to the Delta- 
gram. This unique craftsman’s maga- 
zine is published 6 times a year— 
during the months that every home workshop owner 
can best use it. It is crowded with exclusive new and 
different plans and ideas—plus hundreds of helpful, 
practical shop suggestions. Mail the coupon today! 
we nn nn en nn nn ne new n enn n ween enna 
THE DELTAGRAM, PUBLISHED BY 
The Delta Manufacturing Company 
682-A E. Vienna Ave., Milwaukee, Wis. 
Gentlemen: I enclose 50c (coin or stamps) for the 
biggest 50c worth in the craft field—6 big issues of 
the Deltagram. 


aay SBecvce 


ate 
4 % heck here and enclose $1 if you wish 3 years’ 
subscription (12 issues) of the Deltagram. 
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Proper Use... Proper Care... 
Proper Selection 


Saves time—saves materials—saves files 


@ This is a war in which conservation, as well as | 


production, is important. It applies to tools as well 
as to materials and products. The improper use, care 
and selection of files is particularly wasteful. No me- 
chanic can consider himself at the peak of efficiency 
without a thorough mastery of the “art of filing.” 
@ Besides the elementary rules below, Nicholson 
literature contains many suggestions that will im- 
prove the worker's skill, save his time, increase his 


production, conserve materials, reduce work spoilage 


—and make files themselves last longer. 


FREE! "A File for Every Purpose’’—an interesting i!- 
lustrated 28-page book on files and how to get 
the most out of them. Also free Technical Bulletins on Special 
Purpose Files for: Stainless Steel, Aluminum, Brass, Lead, 
Plastics, Die and Foundry Castings, Die Making, Lathe filing 
and Shear Tooth filing. Name ones wanted. 

Mill-supply and hardware houses sell the world-famous 
Nicholson and Black Diamond File brands. 


NICHOLSON FILE CO., Providence, R.1., U.S. A. 


lian Plant, Port Hope, Ont.) 
a . 


(Also Cane 


= 
“DO” and “DON'T” 


@ Use The right file for 





against, or lay them on 








the job. 

® Don’: “tear” 
work with too much 
pressure on the forward 
stroke. 

® Don’t “drag” the file 
back under needless 
pressure. 

® Don't throw files 
among other tools or 
objects. 

® Don’t stack files 


into the 


top of, one another. 


© Keep files dry so rust 
will mot corrode their 
cutting edges. 


® Keep files clean of fil- 
ings. After every few 
strokes, tap file on 
wooden object to loosen 
chips. Brush file fre- 
quently with file brush 
or card; and always be- 
fore putting file away. 








"NICHOLSON 


FILE 


OL 
FOR Every <X°s, 
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Celestial Yardstick 


(Continued from page 119) 


the asteroid was under almost constant ob- 
servation by 32 telescopes at 25 observa- 
tories throughout the world. The net result 
was to establish the distance and position 
of Eros and so set up a satisfactory base 
line. 

Man's knowledge of the sun and the solar 
system has been growing from antiquity. 
Apparently the first person to question the 
belief that the sun was a god, or at least 
a supernatural being, was the Greek Anax- 
agoras, who in 434 B.C. suggested that the 
sun was a ball of fiery metal about the size 
of Peloponnesus. He was arrested for 
heresy, and only the eloquence and influ- 
ence of his friend Pericles saved him. 

It is interesting to try to reconstruct 
Anaxagoras’ reasoning. In common with 
all men of his time, he believed that the 
earth was flat. He also knew that the height 
of the sun above the horizon varies with the 
place of observation. Today we know that 
this result comes from the curvature of the 
earth's surface, but Anaxagoras reasoned, 
quite logically, that this apparent displace- 
ment resulted from the sun’s nearness. He 
used this displacement to calculate its dis- 
tance, and obtained a value of 12,500 miles. 
It was a marked step forward. 

The next great step was taken by Aris- 
tarchus of Samos about 200 years later. 
Aristarchus knew that the earth was round, 
and that the planets moved in orbits around 
the sun as a center, and that the moon, 
shining by reflected sunlight, moved around 
the earth. He concluded that the sun’s dis- 
tance was at least 14 times greater than 
that of the moon, or in excess of about 
3,000,000 miles. 

Although this figure was short by a fac- 
tor of 20, it remained essentially unchal- 
lenged until the latter part of the 17th 
century, and no result which even approxi- 
mated the true determination was obtained 
until Lacaille, in 1752, achieved compara- 
tive success with triangulation. 





NOTICE TO SUBSCRIBERS 


Subscribers in the armed services 
who notify us of change of address 
are requested to give us the key 
symbols appearing on the wrapper 
in which the magazine is received. 
This insures prompt service. 
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Popular Science 


on-the-Screen 
* 
Featuring, in Full Color *« 


This announcement 
in front of your 


Dive Bomber Miracle ae 


tertainment. Ask 





+ your theatre mana- 
Two-Story Trailer elgin nm 
Screen regularly... 


American Diamond Cutters or weite ws... worl 











Please ask my theatre manager to book 
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Produced in Magnacolor by Fairbanks “ ny 
ond Carlisle with the cooperation of y Mail to 353 Fourth Avenue 


the editors of Popular Science Monthly. “4-5 PJ New York City, N. Y 
Distributed by Poramowunt Pictures { ’ 
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MODERN SHOP 
EQUIPMENT 


DRILL PRESSES 


a The nation’s drilling machines 
“= are the speed demons in the 


battle of production behind the fight- 
ing fronts. And first in many an “E” 
award plant are modern Atlas Drill 
Presses. 

Atlas Drill Presses are selected in so 
many key production spots because 
their 4 SKF ball bearing “floating 
drive” spindle design gives them the 
strength and rigidity to go through 
long, tough hours of operation and 
keep accurate day after day. That's 
something to remember when the 
skies are cleared and you can buy tools 
for your shop again. 

ATLAS PRESS CO. 

155 North Pitcher Street 

Kalamazoo ¢ Michigan » \ 
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What Are Plastics Made Of 2 


(Continued from page 63) 


to have proved inferior to the more flexi- 
ble black walnut, but for grips and handles 
of pistols and machine guns, and for bayo- 
net mountings, they are entirely suitable. 
Three parts of the 60-mm. trench-mortar 
fuse are made of thermosetting plastic, 
saving a pound of bar aluminum in each 
projectile. Tests indicate the possibility that 
laminated plastics may ultimately replace 
metal for the windshields (cone-shaped 
points) of 20-mm., 37-mm., and 75-mm. 
shells. Another possible application is in 
the elevating and traversing mechanisms 
of tank guns, perhaps also in the hand 
wheels of artillery weapons, and in lighter 
services such as eyepieces for fire-control 
field glasses and telescopes, protractors, 
control knobs, etc. For that matter, smoke- 
less powder itself is essentially an extruded 
cellulose nitrate plastic. 

Then there are all those applications 
which the armed services share with civilian 
activities, such as safety glass and tire 
reinforcements in automotive vehicles. A 
plastic or plasticlike fiber like rayon yarn 
is usually thought of in connection with 


| pretty girls in stocking and underwear ads, 
| but it is also used for tire cords in fighting 


planes and motorized artillery, in ropes 
for towing aerial targets, in army sleeping 
bags, and as a covering for electric wire. 
Of the 6,000,000 miles of rayon yarn pro- 
duced every day by a single company, the 
American Viscose Corporation, a large pro- 
portion goes into war applications. 

Every increase in efficiency in shipping, 


| packaging, fabrication, surgery and what- 


not is a contribution to ultimate victory. 
In Western airplane factories, jigs and dies 
from cast plastics are reported not only to 
be conserving strategic metals but to have 
saved between two and three months on 
the tooling program for the B-17F Flying 
Fortress. Du Pont offers cellulose acetate 
for spacers to saye metal and speed up 
milling-machine operations. In the stern 
tubes of ships, laminated plastics are out- 
wearing lignum vitae, the conventional 
material. Pipes made of a thermoplastic 
resin, a quarter the weight of iron, can be 
welded in two minutes. Plastic surgical 


| windows serve as portholes through which 
| the healing of a bomb wound may be ob- 


served, cultures may be obtained for analy- 
sis, etc. Wire mesh coated with cellulose 
acetate, used as a flexible “health glass” 
before the war because it transmits ultra- 
violet light, is found to resist the shock of a 
(Continued on page 220) 
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SYNCRO Electric Jig Saws enlist 

with Uncle Sam for the duration . We 
. making parts for tanks, sub- d/7 \ A 

marines, planes, guns— producing we 

precision machine tools, fixtures, . 

gauges, production parts. Labora- x 

tory research guarantees BETTER 

Syncro Saws for you after 

Victory See Dealer 

for available Syn- 

cro Saws. 


\\ 
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3265 Bermuda, Dept. PS-13, Ferndale, 


REAL ENGINE VALUE 


The G. H. Q. is a miniature gasoline engine that 
really operates Over 15,000 sold in the last 
year. Now is your chance to buy the New Im 
proved 1943 model for $9.95. ABSOLUTE- 
LY COMPLETE with coil, condenser, plug, in 
structions, ete. Fully bench tested and ready to 
run. For boats, planes, midget cars, etc Send 
only $1 Shipped Collect C.0.D. same day 
Send for Free circular or Ge for Jumbo catalog 
of hundreds of plane, boat and hobby items 


GHQ MOTORS, Dept. SX, 40 East 21 St., New York, N.Y. 


Michigan 














NEW Grinding Alfachment 


For 8" to 16° Metal Lathes. Build It Yourself. 
At last, a precision grinder within your means. You save 
2/3 by finishing our semi-machined castings, on y 
lathe. HURON handles both internal and external grinding 
Accuracies to .00025”. Mirror finish easily obtained. Grinds 
valves, pistons, bushings. shafts, hard or soft, holes, lathe 
Sharpens reamers, milling cutters. Does ¢ a 
her uses, for home 





ps. Write for FREE 
of supplementary items 
Mention your lathe. 


Cas 
Huron Machine & Too! Co., Dept. C-1, Yale, Mich. Onty $645 








A GERSTNER TOOL CHEST 


makes work easier and tools last longer. Free 

Catalog to toolmakers and machinists. 
ERSTNER TOOL CHESTS 

542 Columbia St. Dayton, Ohio 


POWERFUL VISION—LONG RANGE 


TELESCOPE sci 253 $2.19 | 





Postpaid or C.O.D. 


appear as 100 yards distant, 5 miles as 1 

Persons who seem 1 inch 
>» the naked eye will appear 5 inches h Scientifically 
33mm lens. Handsome case included! Try 20 days—if not 
for full refund. 


Objects 500 yards away 
! Telescope closed is less than 1 foot 


hig 
for 


NOT ALL DO 
AS WELL BUT 


EAR: | 
LAST MO. 


GROSS IN MY 
OWN BUSINESS 


reports G. E. Carpenter. L. A. Rowe says he took in $148 in 
first week. He is 61 years old. L. T. Jordan says that he has 
had weeks running close to $400. J. W. Benson says 

his best day was $54.50, while E. C. Thomas re- 

ports that he took in $1,100 in 18 days. Read these \= 
reports and note what a livewire can do in his » 
busy seasons. Electricity does the work. Washes 

rugs beautifully on customer’s floor. Hundreds of 
customers in vour own vicinity and nearby towns. 


EASY TERMS 


Equipment is not expensive, Pay part down—balance 
monthly. No shop necessary. We want more honest 
ambitious men to get into this wonderful business for 
themselves. Every machine guaranteed. 


FREE BOOK 


Send today for booklet illustrating 
rug washer and telling how you 
“an earn large profits at prices be- 
low other methods; how you can 
build a permanent business; and 
how you can pay on easy terms. 


VON SCHRADER MFG.CO. 
361 PI., RACINE, W! 


From 100 to 550 Volts apr.iances 


A real necessity for electri- 
cians and home because it has 
1001 uses. Equipped with a 
Neon light which tells instant- 
ly where trouble lies in electric 
circuits, fuses, cut-outs, motors, 
radios, all kinds of electric ap- 
pliances, ete. Tells A.C. from 
D.C. Far superior to ordinary 
clumsy test bulb. Fountain pen 
size with clip for carrying in vest 
pocket. Lifetime guarantee. 


PATENTED Fuses | 


L.S.BRACH MFG. CORP. 
53 Dickerson St., Newark, N. J. 




















Vogue Telescope Co., 7759 S$. Haisted, Dept. P-214, Chicago. 


| welding question 


SIG Pages; 512 Ilustretions 


Get this big volume 
packed full of sound 
advice with detailed 
diagrams and charts. 
Get expert training at 
The NOBART Trade Schoo! 


OWE OF AMERICA’S 
PIMEST f 
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Most Complete, Concise 
and Authoritative Book 
on Arc Welding ever 

published ( 


Gree 


‘case mention PopuLar SciENCE MONTHLY when writing to advertisers. 


ee’ ARC WELDING 


Manual and Ready-Reference Text 


A Daily Guide for Today’s War rk. You'll use 
it constantly to help improve your weld quality, 
speed and efficiency. 

Latest Techniques, Methods, Procedures... 
explained and illustrated. You'll be a top-notch 

iA operator holding down the big-pay war jobs; 

HOBART 22 in a valuable post-war trade. 

One of the World’ Largest Builders of Arc Welders” 


copies of ‘Practical Arc Welding” 2 
@ $2.00 ea. C.O.D. [] Check enclosed. @ 
Send information on [] Welders (] Trade School ¢ 
NAME. a 
ADDRESS ° 
DPR A AT TET 
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We Wid-1) tole): 
plastic resin GLUE 


,- ARMY AND NAVY APPROVED 


.. LePage’s plastic resin glue meets Govern- 
ment specifications for use in building air- 
planes, gliders, boats and many types of 
smaller naval croft. 


4 ABSOLUTELY WATERPROOF 
tOz 


+ ys 


joints submerged in water a year show 
no signs of yielding. LePage’s plastic resin 
give is sunproof, too! 


TERRIFIC STRENGTH 


glue stronger than the wood it joins. Wood 
gives woy but the glue will not yield. Joints 
easily pass all Government tests 


4 HANDY SIZES 
1O0¢ 25¢ SOF 85% 


guild ARC- WELDER 


your 
— 


on 110 or 230 


air ELECTRIC PLANTS| 


ALTERNATING AND DIRECT CURRENT 


Produce Curre same as City Power Lines. for FARMS 
™ HOULS. THE ATRES, PUBLIC BUILDINGS 
Operate Lights, Radios, Motors, All Appliances 
Over 2 STOCK MODELS — 558 to 50,000 Warts 
Any Voltage — Any Frequency 
Combination 4 C.D. C. Types 
Menuet Full Automatic and Self Starting §% up 
Sipe’ | COMPLETE. READY for OPERATION 
THOUSANDS IN USE IN ALA PARTS 
OF THE WORLD 
Write for Complete Details 


D. W. ONAN & SONS 


1496 Reyeteton Avenue MINNEAPOLIS, MINN 





Now 14 sets of STANLEY PLANS-— 


Each Set Includes Five Interesting Things to Make 
Set No 


— Shelves tach I ¢ 
Set No. 3 Trays SET 


Set No. | 

2 

3 
Set No. 4 Tables and Stands 
Set No. 5 Book Ends and Small Artictes 
Set No. 6 Flower Pot Holder, Desk Articles 
Set No.7 Mirrors, Footstool and Table 
Set No. 8 Magazine Stands and Tables 
Set No. 9 Chests and Boxes 
Select Sets want- Set No. 10 Smokers’ Stands 
ed: send '0c for Set No. |! Workshop Equipment, Lawn Chaic 
each one, incheck, Set No. 12 Sewing Stand, Window Cornices, ete. 
money _ OF Set No. 13 Coffee Table, Book Shelf, ete 

ps to Set No. 14 Bird Houses, Garden Furniture 


STANLEY TOOLS Civision oF tHe 


STANLEY WORKS 
2tt Elm Street, New Britain, Conn. 


Frame for Snap- 
shots in Set No.5 
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(Continued from page 218) 


150-pound bomb exploding six feet away. 
There seems to be no end to the actual 
and pending applications of plastics in con- 
nection with the war effort. 

Not the least important is the possibility 
of saving a moderate amount of rubber at 
a time when every ounce counts. Rubber- 
like plastics include some of the polyvinyl 
alcohols and ethyl cellulose, the latter made 
from cotton linters or wood pulp, common 
salt, and alcohol. Another type includes 
synthetic resins of the vinyl acetal group, 
used as an interlayer in safety glass, but 
now also available for waterproofing service 
raincoats, hospital sheeting, and the like. 
In a single Army raincoat this plastic re- 
places one and three quarter pounds of 
rubber—17,500,000 pounds for an army of 
10,000,000 men. A one-to-one composition 
of ethyl cellulose and castor oil makes 
washers, gaskets, rollers, gloves, galoshes, 
electrical tape, gas masks, etc., just about 
as good, for their particular purposes, as 
articles made of rubber. 

In many industrial applications, rubber- 
like plastics are doing a better job than 
rubber itself. Polyvinyl alcohol, marketed 
under the trade name Resistoflex, is be- 
ing used to replace rubber and metal hose 
in automatic machinery for making radio 
tubes. Water dissolves it, but it will carry 
about anything else, and stay on the job 
longer than natural rubber. In many me- 
chanical applications it is likewise outlast- 
ing rubber and metal 

Even though plastic materials like ethyl 
cellulose and polyvinyl alcohol lack the 
bounce and elasticity of natural rubber or 
the better synthetics like Neoprene, they 
are forging ahead in the all-important in- 
dustrial field and in many military and 
civilian applications. It is estimated that 
no less than 60,000 tons of rubber have 
been used annually for purposes where 
elasticity was incidental. 

They talk of plastic chairs with the body 
molded in one piece, entailing only one 
assembly operation—the fastening of plas- 
tic legs onto the body—-and covered with a 
preformed plastic upholstery fabric, slide- 
fastened and instantaneously removable for 
cleaning. And of molded resinous-pulp 
refrigerators; plastic household appliances 

vacuum cleaners, juice extractors, wash- 
ing machines—of plastic-plywood boats and 
airplanes, and much else. Many of these we 
had before the war. They will reappear in 
better, cheaper, and more beautiful forms, 
with other devices as yet only dreamed of. 
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BUILD THE BIGGEST $1.00 PLANE IN U.S. 


Giant 7-Foot Cleveland Condor Soaring Glider 


You can’t get a better design for learning principles of advanced soar- - $1.00 

ing flight. Easily built. Soars for hours. Kit VE-5019, only 
Send 5c 

, for Catalog 
4-Ft. Cleveland Eaglet . none 
Unusually good model of a secondary free 


type glider. Patterned after ‘*Baby 
Row lus Easily built. Kit VE-5018 


a 50c Just i in time for Christmas. Six New Big Steet War Model Kits 
+ >= ‘ Kit T74—Messerschmitt ME-109; Kit T76— 
Bell Airacobra P-39; Kit T77—Curtiss P-40 , --—- 
i a ms sae—2- 38 “Lightning”; Kit age 
_ r 
’ ‘ Tree", Rit T91—P-51 Each Only $}.50 
If your dealer can’t supply you, order *““Mustang”’. 


direct. Enclose 15c extra on orders for less than $1.00. gS CLEVELAND MODEL & SUPPLY CO., INC., 4508C6 Lorain Ave., Cleveland, Ohic 


don't WORRY te RS 


Why put up with years of MAN’S USING IT NOW! 
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Wings of Victory 


(Continued from page 83) 


vertical fins which cut down speed. It also, 
in effect, makes the airplane practically 
torqueless, therefore, more maneuverable. 

Putting the pilot and armament in a sep- 
arate nacelle or streamlined pod in the cen- 
ter of the wing offers several advantages. 
In the first place, the accuracy of fire from 
the four .50 caliber machine guns and sin- 
gle 37-mm. cannon is enhanced by the fact 
that they are not mounted over or in the 
same line with any vibrating power plant. 
Grouped as closely together as they are, 
the guns’ fire pattern is concentrated over 
a small area and has the effect of a combi- 
nation meat grinder and buzz saw when it 
gets the range for even a short burst. The 
small nacelle can be sealed airtight and su- 
percharged without the mechanical diffi- 
culty encountered in the ordinary full- 
fuselage designs. This makes it one of the 
top high-altitude jobs of all time. 

The P-51 is our latest baby, so good that 
even the British have gotten enthusiastic 
about it. It is a change-of-pace airplane. 
The hell that the U.S.-built Flying For- 
tresses have raised in the “out of sight” 
fighting levels have forced the Axis to build 
such monstrosities as the Focke-Wulf 190, 
the new Messerschmitt 210, and the like. 
Suddenly the Mustang arrives, capable of 
making great speed within a shadow of the 
ground. Only the luckiest kind of a shot can 
bring one down. 

The human ear can pick up the sound 
of this low-flying infant only when it is 
overhead. One of the forerunners of the 
Dieppe raid was said to be a lone P-51 that 
picked itself a deep, rolling Channel swell 
and, skidding all the way across the Chan- 
nel in its trough, hopped over the sea wall, 
flew between two buildings, heaved a salvo 
of delayed-action bombs into the largest 
radio installation on the occupied French 
coast, and dashed back before the German 
alarm system had a chance to function. 

It is a lot harder to get a low-altitude 
ship to go fast than one built to operate in 
the substratosphere. The thin air in the 
higher levels offers little resistance to the 
wings, and as long as there is enough sur- 
face and enough power, the airplane can 
move at quite a clip, simply because there 
is little to hold it back. 

At the lower levels, while the lifting 
characteristic of wings is far more efficient, 
the air offers far greater resistance. At 
high speeds, it tends to “pile up” just be- 
hind the highest point of wing curve. At 
speeds approaching 500 m.p.h. on most con- 
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ventional wing curves, the air actually 
breaks its “laminar flow” and lift-destroy- 
ing turbulences occur in the boundary layer. 
The Mustang is winged with a special air- 
foil whose profile permits the smooth flow 
of air at all speeds. 

Some of the aforementioned critics of 
U.S. tactics seized upon the scant early 
information on the P-51 to criticize the fact 
that it had poor high-altitude performance. 


To begin with, the P-51 has no high-altitude | 


performance—-none was built into it. Every 
line, provision, and device in the ship was 
built for phenomenal speeds at low levels. 
An early critic stated that the new German 
FW-190 that appeared at about the same 
time would probably outrange and outfight 
the Mustang if it tried to come up and do 
combat at the 190’s most efficient level of 
22,000 feet. 

In the first place, the P-51 would prob- 
ably never seek combat with a 190. It is not 
built to do that kind of a job. Secondly, the 
P-51 could not get to 22,000 feet with any- 
thing less than a strato-balloon. But—if 
the 190 had the bad judgment to come 
down to the lower levels, it would be as 
helpless as a fish out of water. Consider 
the weight side of it. The 190 would be 
running around with the weight of an 
unused supercharger, oxygen system, the 
weight and drag of a thick, high-altitude 
wing, 40 percent of which would be surplus 


at low levels, and its pilot wrapped up in a | 


teddy-bear suit. Its engine, geared to pro- 
duce its top power in thin air, would be 
putting out less than 60 percent of its 
power. Compare this flounderer with the 
cocky kid flying in his shirt sleeves in a 
comfortable low-altitude job, with only the 
things he needs surrounding him; his engine 
putting out every rev it can and a wing 
custom-built to keep him flying at his own 
particular level. 

Fit mate to the Lightning, the P-47, Re- 
public’s Thunderbolt, is our newest bid for 
high-altitude supremacy. As yet unproved 
in battle, we have only characteristic com- 
parison to check it against. We know that 
a type is needed that can stand and fight 
at high altitudes, that has range enough to 
meet and intercept high-fiying, low-range 
aircraft, that will have speed and climb to 
spare and have one prime virtue missing in 
most high-altitude craft—gunpower. So far, 
no ship at any class or altitude has demon- 
strated the horizontal speed of the Thunder- 
bolt. Its rate of climb is phenomenal, its 
gunpower burst equal to the fmpact of a 
five-ton truck at 60 m.p.h. The fact that 
the two latest-type fighter craft operate at 
opposite levels indicates the justification of 
the former U.S. theory for the conduct of 

(Continued on page 224) 
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| war, the change of pace that requires the 
enemy to keep a great diversity of equip- 
ment in production. 

The A Class—attack and dive bombers 
are the group that stands between fighters 
and bombers. We have concentrated on two 
such types. The A-20, known as the Douglas 
“Boston” in its day-raider conversion and 
the Havoc as a night fighter, is basically an 
attack bomber. It is built to operate at 
near pursuit speeds, pack a lot of gun- 
power forward and enough maneuverability 
to take on any single-seater built. The big 
thing that was asked of the A-20 design 
was range of speed—the ability to cruise at 
uear-stalling speed for hours on end, hunt- 
ing out troop concentrations, convoys, and 
weak spots. Once they are spotted, the 
A-20 hauls up its flap, opens the gun, and 
punishes the objective with a murderous 
fire-cluster forward, baptizes it with bombs 
as it goes over, and then dusts it off with 
the rear gun as it speeds by. 

The Boston's record in daylight sweeps 
over the continent is equaled only by the 
African record. A thoroughly disorganized, 
busted-up troop, supply, or tank movement 
is termed Bostonized no matter how the 
action happened. The A-20’s wide range of 
speed and favorable landing characteristics 
promoted by an awninglike flap and tri- 
cycle landing gear have made the night 
version, the Havoc, with double forward- 
firing power, ideal for prowling around 
German flying fields in northern France, 
waiting for some unfortunate bomber to 
try to take off. At the precise moment when 
the bomber begins to be air-borne, the 
Havoc dives in and gives it a single burst, 
frequently causing the ship to explode with 
its entire destructive load aboard. 

The manufacturer's designation for this 
type is the DB-7. It is the first one of its 
type to be able to out-Stuka the Stuka and 
fight anything that came against it. 

The other U.S. member of the A class, 
other than the Douglas “Dauntless,”’ which 
was borrowed from the Navy as a short- 
range stop-gap, is the A-31, the Vultee 
Vengeance. Originally programmed for ex- 
clusive British production, this design in- 
corporates all the virtues of the former 
types of siggle-engined dive bomber, stam- 
ina plus good control of diving direction; 


| and speed, plus enough gun-power for its 
| own defense. 


The original Stuka, the Junkers JU-87 is 
an outstanding example of a one-purpose 
airplane carried to a great extreme. A 
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capable dive bomber, it was a dead duck 
if caught by anything that could really 
fight. The Germans tried to counter this 
frank tactical mistake with imitations of 
the DB-7—light, twin engined bombers 
equipped with diving brakes. While these 
were fairly successful, they gave up some 
of the essential virtues of the JU-87: eco- 
nomical operation, great maneuverability 
close to the ground, steep diving angle, and 
great variety of dive pattern. 

Combining our own U.S. dive-bomber ex- 
perience with some of the German ideas 
plus the British experiences, the Vengeance 
was built. In the first place, the Vengeance 
is plentifully armed. Its total gun power is 
that of the average single seater. It carries 
its bombs internally, permitting at-will 
bomb selection and higher speeds. The 
average enemy dive bomber carries most of 
its missiles externally, and the loads, usu- 
ally hung under the wings, must be symmet- 
rically released to keep the ship under 
good control. 

Our two current medium bombers stack 
up well against their basic requirements, 
and the basic requirements indicate that the 
Air Staff were better guessers than average 
in this class. 

In the B-25, they asked for a medium- 
weight bomber that could operate out of 
short, unprepared fields under all condi- 
tions. It required mid-altitude performance 
for middle distances under fire through 
hostile country. Therefore, a good part of 
the useful load had to be invested in arma- 
ment. While the first submarine sinking in 
the Atlantic and General Doolittle’s raid on 
Tokio may have been spectacular demon- & a 
strations of the B-25’s versatility as a com- pate — 
bat bomber, General Ralph Royce’s raids on 

P eas : HALF MATCHET 

Japanese empiacements in the Philippines . 
showed the ship to its best advantage. Slip- 
ping into hastily prepared advance bases, so 
quickly arranged that the enemy hasn't 
found them yet, Royce punished them For BETTER WORKMANSHIP 
soundly from both low and medium alti- : . a ‘ 
tudes and was out of range before the yellow Good Seen that’s the inevitable 
brethren could gather their wits. rope pat mena aeate~—reeee coe 

, oe All one-piece hardened steel heads with 

This demand for “get up and go” is amply handles securely driven, skillfully balanced 
supplied by the Mitchell, as the type has and with flared grip for control. Plumb 
been named. In Australia and the Archi- hammers and hatchets have been the choice 
pelago it has been flown from beaches and of craftsmen for generations. Who's giving 
crudely hacked-out fighter-advanced posts. you a Christmas gift? Let them see this ad! 
Its heavy armament allows it to operate FAYETTE R. PLUMB, Inc. * PHILADELPHIA, PENNA, 
without fighter support and frequently with- a Be 9 mk Se Rg. pees i i 
out any advance pursuit co-operation. In 
other words, a gang of B-25’s is capable of 
parking anywhere midway between the 
enemy and a supply base and operating as 
long as the fuel, ammunition, and supplies 
flow in at a tolerable rate. 

The Martin Marauder, the B-26, was one 

(Continued on page 226) 
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of the most spectacular guesses in air his- 
tory. There were some in the Air Force 
that would have bet heavy odds that Peyton 
Magruder’s overgrown closed-course racer 
| would wind up a prototype and a number. 
Like the bumble bee, one could prove on a 
slide rule that it was incapable of taxiing, 
much less flying. Magruder, young, lithe, 
handsome nonconformist, kicked half of 
the accepted theories for bomber construc- 
tion out of the window when the Army 
asked for a terrifically fast short-range 
bomber that could interchange weight for 
THM widest 
Several basic sketches were presented at 
HERE’S 1 TOOL wiTH 5 DISTINCT USES a staff meeting at Martin’s. Some were im- 
THE BARRON MULTI-PURPOSE provements on the existing Marylands and 
ROTARY WOOD PLANER revised Baltimores, others were radical 
sagens 6 enavanee canes 6 enene $ 50 changes. The most radical was the Ma- 
ROUTS & GROOVES + RABBETS + TENONS 7. gruder suggestion. Glenn Martin took one 
quick look at the B-26 and selected it. Some 
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dle-weight, mid-range bomber with a fair 
load; or it can, by installing self-sealing 
tanks in as many of its four bomb bays as 
needed, haul a bigger torpedo farther than 
anything except a submarine or a destroyer. 
We can stick our chests out the farthest 
in the long-range bomber class. First, our 
B-24, the Consolidated Liberator. Having 
the intestinal fortitude to adopt a radical 
wing curve is something even Japan’s des- 
perate ministry dared not do. The Davis 
wing that mounts its long, tapered span, 
| permits greater lift from its area than any 
other yet devised. There is a lot that can- 
. - not be said now about this wing, but the 
HULL STREAMLINE COMPASSES are fact that the B-24 is the backbone of our 
Served & vital Sunction, on the U. 5. homers air-freight system indicates that it is the 

oO ve reliable guides for any s ry 
movements. War needs have stopped man- hottest long-range hauling machine in the 
poe FB Uh history of transportation. Like the P-40 it 


some dealers still have a few in stock. 
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landing gear allows it to get in and out of 
places formerly reserved for light, twin- SAVI N G 
engined transports of the 9,000-pound class. . 


Alongside the Hurricane and the Spitfire, | age: 
the B-17 will probably remain among the | . MI N U T r S 
greatest tactical guesses in history. The ; 
self-sufficient bomber was a pet dream of WHERE 
General Arnold for a decade. The original Rs - 
proposition was to build an airplane that at ~ MINUTES COUNT! 
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necessary. This was no pattern-bombing \ " 
craft, satisfied to slip in at night and ob- 
literate an area; the global war for which 


this was built required that it be able to ¢ 
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at the pattern of its result in every theater Established 1880 

of war. To begin with, what other nation’s | Mahers, also, of “ Yankee- Handyman” Tools 

equipment is serving wherever fighting is ——___—_—____— 

taking place? Obviously, our equipment is To safeguard and preserve the American way of life 

the only group built to ‘fight a global war —buy Defense Savings Bonds and Stamps. 

In each class, two types are represented at wn Bann. 

least—one “foot-in-the-door” airplane to es- 

tablish advanced bases, feel out the enemy 

and establish the pattern of action. The 

others are the knockout types, the ships to 


come in and deal the telling blows. i a 
Our aircraft have shown up as superior r é 


to any, even those of our allies, in one out- 
standing general characteristic—stamina. 
Those who foresaw a global war. knew that 


aircraft would have to be dispersed to far | Ne More D from ation or Sweating Pipes, 
places, transferred from one climate to Water Softeners, Tanks, Walls, Ceilings and Air Bucts 


another, live outdoors for the duration and rw) ip a SURE CURE a 


frequently be maintained with the simplest This sensational plastic cork coating prevents 
condensation drip from metal, concrete, 
tools or no tools at all. a 2 brick, wood, plaster or composition surfaces. Permanently 
These are the 11 main types. We will protects metal against rust and corrosion, thus prolonging 
ife of pipes, tanks, etc ‘orms a moisture-proof, insula- 
probably see many more added before the tion type coating. Apply with brush, trowel or spray. 
. ; : over. Nev Stucco-like finish requires no maintenance and can be 
conflict is er Nevertheless, there are painted any color. A gallon covers about 30 feet of 1” 
experts who expect to see only modifica- 0.D. pipe. me in 1, 5 and 55 gallon ah a 
. : yet at ardware, Plumbing, ill Supply ealers or 
tions of these less-than-a-dozen in the fight send $1.90 for 1 gal. prepaid. Write for Handbook. 


when the Axis is finally buried. J. W. MORTELL CO., 534 Burch St., Kankakee, Ill. 


treat you well. 
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NORXHLAND 
PN SKIS 


CHRISTMAS ~ ® 


There's no finer gift than Northlands—the skis that win 
most contests ond ore recommended by most experts. 
Superior woods, newer designs and superb craftsman- 
ship make them the world’s finest skis. 
SEND 10c FOR NORTHLAND’S SKI MANUAL 
Edited by Hannes Schneider. 48 pages— 82 illustrations. 
Or write for FREE folder, HOW TO SKI 


NORTHLAND SKI MFG. CO. 


World's largest ski manufocturers 
94 Merriam Pork, St. Paul, Minn. 


AKE BIG MONEYaz HOME! 


plates NEW INVENTION 


Clectroplates*’Brush 


New, patented invention makes possible 
big earnings AT HOME. Replate auto- 
parts—worn articles in homes, stores, hotels, 
restaurants, etc.,with durable, sparkling, new 
coat of metal—with stroke ot. rush. Easy, 
a= le, quick. Genuine Gold, Silver, Nickel, 
mium,etc. Everythin; ‘furnished. Outfit 
Gampiete, ready for use. No shop required. 
Clear from $2 to $5 an hour in lifetime busi- 
ness. Small investment starts you in business. 
Steady repeat. Machine can pay for itself in 
week. Send TODAY te FREE SAMPLE 
and illustrated BOOKI how you can have 
a life income from a at at of YOUR OWN 
built upon satisfied customers. Act at once! 


WARNER ELECTRIC COMPANY 
215 W. Ohio St., Chicago, Hl., Dept. 2261 


3 in 1 RADIO TUNER 
Only $1.00 Postpaid 


1. Aerial 
Eliminator 

2. Antenna Tuner 

3. Wave Trap 


y electrical appliances. rain 
ea ove your radio 





SAMPLE and 
BOOKLET 





ND NO MONEY 
ill send 


ge “ 
‘7789 s. Halsted, 


reat 
f radio Kiso 
} DAY. FREE Trial 
) plus few cents 
Vogue Eliminator co. 


pay Postn \ 
ostpaid for one dollar i 
ept. £-254, Chicago. “AGENTS WANTED 


Materials to build famous WITTE Log 
Saws and Engines are now needed for 
war equipment. America’s victory pro- 
gram has first cal! at the large WI 
factory. After victory these money- 
makers will eenin be available. They're 
wort e nee fo 

Te ENGINE worRKs 

City, Missouri 


*% WITTE has 
been ser ving 
America for 172 
years 


LOC SAWS 
and ENGINES 


WORLD’S LOWEST PRICED 


ADDING MACHINE “sacessse 


FREE TRIAL 
IDEAL XMAS GIFT 


ou ARANTEED ACCURATE Net ONLY $250 
Operate nly a finger Mick. Ac bas Soe, Terat cost 
alee MONEY. 


MONEY 
sw 


wants ap to ten 

r ar . Ideal 

Ineo ome 4 ‘and School use 

Send name and address La 
full cash tf 


Money back in 10.days if not delighted, AGENTS WRITE. 
CALCULATOR MACHINE COMPANY ( Mfrs.) 
DEPT. 426, P. O. BOX 1118 CHICAGO, ILLINOIS 


te x at ARANTEE 


99R 


Wood-Burning Gas Generator 
Feeds Fuel-Oil Furnace 


Prof. L. E. Seeley (top) and Henry Hicock with 
their fuel-gas unit. It's all built of firebrick 


OR home owners who can’t get fuel oil 
- but have plenty of cheap wood available, 
a homemade gas generator developed by 
the Connecticut Agricultural Experiment 
Station at New Haven, Conn., and the 
Mason Laboratory of Yale University may 
solve the heating problem. Designed by 
Prof. L. E. Seeley of the University and 
Henry Hicock, Assistant State Forester, the 
conversion unit can be built entirely of 
firebrick by any good mason. 

Wood fed in through the top is converted 
into combustible gases. These, together with 
air drawn through draft ducts underneath 
the fuel chamber, are introduced into the 
furnace proper, where they burn at a high 
temperature. 

William L. Slate, director of the experi- 
ment station, has announced that a special 
bulletin covering construction of the unit 
will be made available to the public. 





= 7s 





L34 Ss. 


Colter Fleer — 


Combustible wood gases pass through a tunnel into 
the furnace. Sliding doors control the air supply 
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ELECTRICITY 


At Last! A set of electrical books written in clear, plain 
understandable language for the “beginner” or“old timer” 


7Day Amazing 3-VOLUME SET OF 
Triat ELECTRICAL REFERENCE BOOKS 


pow gt yy easy, ponetionl to. geta ina practical understandable way. 
nowledge o ectricity at home rether a 
you want to learn electricity or whether you Se FREE WITH BOOKS : 

: | oe me Send coupon now, and I'll include certifi- 
are now doing Electrical . pre ; on : ; 
work you need these [te entitling you to 1 full year of Technical 
books. Tells in 2 aon Service—personal advice by mail from the 
tical way how to build, pea yt + aed of instructors on any Elec- 

‘trouble shoot”, make : ; 
repairs and how to oper- EXAMINE FREE r 3 DAYS 
ateelectricalequipment. Send no money—just mail coupon and 
Hundreds of pictures, receive your set postpaid. Examine them 7 
diagrams—every elec- days—no obligation. See coupon for details, 
, trical question answered ACT NOW! LIMITED OFFER! 
~ “ ~ x ~ ~ Ror. bd H.C. LEWIS. Pree, COYNE BLBOT ~—se ee ew ee eee ee 
* 2 am 2 at <2 ait LEWIS, Pres., COYNE ELECTRICAL SCHOOL 
5e0's s. Paulina St., pt. 15-E9, Chicago, II. 
HUNDREDS OF aasagiia:l\t § Send me the big 3-volume Coyne Electrical and Radio Reference En- 
Within 7 days after receiving the books, I'll 


Ecyclopedia, postpaid. 7 


SUB ak AT YOUR atinas TIPS ' oer $12.00 1s paid. or send you $3 and $3 a month until advertised price 


This big new set covers all branches of Electricity, Sacbadhnns 
Rete bo Ne mar pawreanceston atures 

F Conditioning ouse Wirin . DRESS, .ccccccccccccccccccccsceces 
Auto Electricity Power Fienes and dozens of § ADDR 
Home Appliances Diesel Engines other branches § Cc f FOO PE a ae a. STATE 
Complete Ready Reference Index of over 2000 listings tells you pocey eS UP ed es 


instantly where to —_ = tt yee fact. A : 
ISAVE 10% “Send cash price, $10.80, with order it pre- 
Os terred—you save $1.20. Same 7-day free trial 


COYNE ELECTRICAL ScHOOL! 





500 South Paulina $ Dept. 13-E9 , =ose we ee =e oe oe oe ae ae os a oe 


yy oe? : Excellent Pay!| {25 








> » Offers a BETTER FUTURE ! 
Get training in a trade welders: supervised — 

» that will always need ex- by some of America’s Fine 

/ , perts regardless of world est Instructor-Operators. 

2 § or local conditions. NON-PROFIT INSTITU. 

£ the NO BETTER PLACE’ TION. Cost only for mas 

‘ieee TO TRAIN than this terials used. Individual 

Ware school, backed by one machines, booths. Short, 
Meerreue of the world’s largest intensive course. WRI 


6 j builders of oT OR ENROLL TODAY! 


; The eHOBA ot OF ARC weLdine 


Box P-131, TROY, OHIO 


FREE Literature ...Write Today ! — are being made continually, HURRY! 


AIRCRAFT SPOTTERS’ | BIWGAT UIT nity res 
GUIDE Myo. 3 | only 25¢ Save Gas, Oil and Rubber 


Today’s lucky owners of Harley-Davidson Motorcycles 
100 pages. Contains photographs, specifications and sil- coe operate patrtotically in the conservation 0 
houettes of world’s newest warplanes and Gliders—U. S8., misers, and with only two tires 
British German, Japanese French Italian Russian. teday for free copy of 


Indispensable for wardens and all interested in aviation! showing how famous Harle 
Send 25c to serving on the war and hom 


National Educational Alliance, inc., Dept. 801, 37 West 47 St., N.Y. | 


OUTDOOR MEN 
RELAX! 





P : Write, today, for folder show- 
Skiing is good relaxation 2 ing BASS SKI BOOTS and that 
and every skier knows 7 é “ national-f: vorite relaxation 
that "Good Skiing Begins |, SKsi BOOTS \ ] footwear: sASS WEEJUNS 


Boots.” J AND . | G. H. BASS & COMPANY 
with Good Bass Boots oe .\ 41 Main Street, Wilton, Maine 


WEESUNS 
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HOW TO GET THE MOST 
OUT OF YOUR LATHES 


No. 3 in a series of suggestions made by the South Bend 
Lathe Works in the interest of more efficient war production 


Keep Your 
Lathes Level 


The leveling of a lathe can either 
perpetuate or destroy the best crafts- 
manship of the machine tool builder. 
A lathe that is not kept perfectly level 
cannot turn out the precision work 
for which it was built 

The lathe bed is comparable to a 
toolmaker's surface plate. Upon it rest 
the headstock, carriage and tailstock 
Therefore, any twisting of the lathe 
bed will throw the headstock, tail- 
stock and carriage out of alignment 
This will cause the lathe to turn or 
bore a taper taking a 
straight cut. It will also cause the 
alignment of the tailstock center 
point to shift as the tailstock is moved 
along the lathe bed, necessitating con- 
stant readjustment of the tailstock 
top set-over 


instead of 


Check Leveling Frequently 

The major cause of distortion in 
lathe beds is the settling of the floor 
supporting the lathe. This is most 
commonly encountered in buildings 
that do not have solid foundations or 
that have wooden floors or columns 
There are numerous other conditions 
which can cause this, such as the 
shifting of loads on the floor, swelling 
flooring, deterioration of 
shims, and atmospheric 
changes. For these reasons, every 
lathe should be checked periodically 
to see that it is level 


of wood 


wooden 


How to Level a Lathe 

The first requisite for 
leveling is a precision level at least 
12” long. One that is sufficiently sen- 
sitive to show a distinct movement of 
the bubble a .003” shim is 
placed under one end of it. A car- 


accurate 


when 


penter’s level, a combination square 
level, or an ordinary machinist’s level 
cannot be used because they are not 
sufficiently sensitive 

The leveling of the lathe is tested 


Every lathe should be checked periodically to see that it is level 


by placing the level squarely across 
the lathe bed, immediately in front of 
the headstock, and also at the ex- 
treme right end of the bed. On lathes 
having long beds, tests should also 
be made at one or more intermediate 
positions. Be sure that the ways are 
wiped perfectly clean of all chips or 
dirt before using the level 

Metal shims should be used under 
the lathe at the points indicated by 
the level as being low. Some lathes 
are equipped with leveling screws 
making it unnecessary to use shims. 

After all adjustments have been 
made, bolt the lathe securely to the 
floor and repeat the tests to make 
sure that tightening the leg bolts has 
not affected the leveling of the lathe. 


Alignment Test 

A simple alignment test can be 
used to check the leveling of a lathe 
Place a bar of steel, one inch or 


larger in diameter, in the chuck and 
machine two collars of equal diame- 
ter three or four inches apart. Then, 
take a very light finishing cut across 
both collars without changing the 
setting of the cutter bit. Measure 
both collars with a micrometer. If the 
collars are not the same diameter, it 
is an indication that the lathe is not 
level. Adjust the leveling until, when 
a cut is taken, both collars are turned 
the same diameter. 


Write for Bulletin H3 

Bulletin H3 giving more detailed 
information on the installation and 
leveling of lathes will be supplied on 
request. Also reprints of this and 
other* advertisements and bulletins 
in this series. State quantity. 
*Ad. No. 1, “Keep Your Lathe Clean” 
Bulletin H1, “Keep Your Lathe Clean” 


Ad. No. 2, “Oiling the Lathe” 
Bulletin H2, “Oiling the Lathe” 


SOUTH BEND LATHE WORKS 


South Bend, Ind., U.S.A. . 


Please mention Porvutar Sctence MONTHLY when writing to advertisers. 


Lathe Builders for 36 Yeors 
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See Special Opportunity Inside This Cover 


THIS COMPLETE, SI/ 
FOR SELF-INSTRUCTIC VICTORY JOBS CALL FOR 


F/ Mathematically 
Trained Men! 


Now You Can Prepare Easily and Quickly! 


THOUSANDS of new jobs are calling for 
trained men! Every industry is rapidly expand- 
ing to meet the needs of our gigantic war 
program. Trained mechanics and technicians 
are in urgent demand. In many lines there are 
more jobs than men prepared to fill them. 


AS atnme’ N 


And in the best of these jobs, the jobs which 
offer the highest pay and the greatest assurance 
of steady employment, a knowledge of mathe- 
matics is required, because mathematics is the 
foundation of all technical work. Give yourself 
this basic preparation now by a new, quick, 
inexpensive, home-study method—a complete 
mathematics course in five volumes. Read full 
details on the inside of this cover! 


CUT OUT AND MAIL THIS POSTCARD 
TO'ACCEPT SPECIAL OFFER INSIDE—NO STAMP NECESSARY 
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A Complete Course and 
Reference Library in 
These Five Volumes e 
1,598 Pages e Illustrated 


An Expert Gives You 
His Simplified Methods 


Mr. Thompson, the author of these books, is not an 
ordinary teacher of mathematics. He has had many 
years experience in giving students the kind of math- 
ematical training they need in practical work. He 
presents each practical method and problem in the 
clearest and simplest way. He gets right down to the 
kind of information that you need in your daily work. 

Don’t let appearances fool you, mathematics is easy. 
You can get these books on approval and see for your- 
self how much enjoyment you will have while getting 
this valuable training and solving interesting practical 
problems that puzzle your friends and fellow workers. 


In no time at all you will be tackling with ease the 
most difficult question on this subject. 
D. Van Nostrand Co., 250 Fourth Ave., New York N. Y. 
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HOW TO GEl 
OUT OF YO! 


No. 3 in a series of suggestions 
Lathe Works in the interest of mo 


Keep Your 
Lathes Level 


The leveling of a lathe can either 
perpetuate or destroy the best crafts- 
manship of the machine tool builder. 
A lathe that is not kept perfectly level 
cannot turn out the work 
for which it was built 

The lathe bed is comparable to a 
toolmaker's surface plate. Upon it rest 
the headstock, carriage and tailstock 
Therefore, any twisting of the lathe 
bed will throw the headstock, tail- 
stock and carriage out of alignment 
This will cause the lathe to turn or 
taking a 


precision 


bore a taper instead of 
straight cut. It will cause the 
alignment of the tailstock center 
point to shift as the tailstock is moved 
along the lathe bed, necessitating con- 
stant readjustment of the tailstock 


also 


top set-over 


Check Leveling Frequently 

The major cause of distortion in 
lathe beds is the settling of the floor 
supporting the lathe. This is most 
commonly encountered in buildings 
that do not have solid foundations or 
that have wooden floors or columns 
There are numerous other conditions 
which can this, such as the 
shifting of loads on the floor, swelling 
of wood flooring, deterioration of 
shims, and atmospheric 
changes. For these reasons, every 
lathe should be checked periodically 
to see that it is level 


cause 


wooden 


How to Level a Lathe 

The first requisite for accurate 
leveling is a precision level at least 
12” jong. One that is sufficiently sen- 
sitive to show a distinct movement of 
the bubble a .003” shim is 
placed under one end of it. A 


when 
car- 
penter’s level, a combination square 
level, or an ordinary machinist’s level 
cannot be used because they are not 
sufficiently sensitive 

The leveling of the lathe is tested 
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positions. Be sure that 
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the level as being low. 
are equipped with lev 
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Alignment Test 
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Place a bar of steel, 


South Bend, Ind., U.S.A. a 


MONTHLY when @ 


THIS COMPLETE, SIMP 
FOR SELF-INSTRUCTION 


77 







A Complete Course and 
Reference Library in 
These Five Volumes e 
1,598 Pages e Illustrated 


An Expert Gives You ’ 
His Simplified Methods 


Mr. Thompson, the author of these books, is not an 
ordinary teacher of mathematics. He has had many 
years experience in giving students the kind of math- 
ematical training they need in practical work He 
presents each practical method and problem in the 
clearest and simplest way. He gets right down to the 
kind of information that you need in your daily work 


Don’t let appearances fool you, mathematics is easy eosentis 
You can get these books on approval and see for your- triangle 
self how much enjoyment you will have while getting enginee! 
this valuable training and solving interesting practical is a dire 
problems that puzzle your friends and fellow workers. hulls, w 
In no time at all you will be tackling with ease the circles 
most difficult question on this subject. TRIGOR 

D. Van Nostrand Co., 250 Fourth Ave., New York N. Y, triangle 












E, PRACTICAL COURSE 
ILLQUICKLY GIVE YOU 


mastony of 
ithematics 


REPARE now for an important job in America’s 
P..:: wartime industries—learn mathematics. 
Mathematics is the basic requirement of all 
mechanical and scientific work, and of all business 
or industry based on science. Without this essential 
knowledge even the most capable man is left behind 
while others forge ahead to better jobs, bigger con- 
tracts, more money. You need mathematics to un- 
derstand all technical work, to supervise operations, 
to improve, speed up and check on your work and the 
work of others. Such basic training is quickly recognized today and 
gladly paid for. It singles you out from the crowd and gives you an 
advantage whether it is a matter of a job, a promotion or a contract. 
Now you can learn mathematics by an easy, inexpensive and time- 
saving method. This very simple and extremely interesting course 
in book form has been prepared for you by an expert who has de- 
voted a lifetime to teaching practical men the fundamentals of this 
important subject. 


MATHEMATICS "3" 


by J. E. Thompson, B.S. in E.E., A.M. 
Dept. of Mathematics, Pratt Institute 


MATHEMATICS FOR SELF STUDY starts right 
from the beginning with a review of arithmetic that 
gives you all special short cuts and trick problems 
that save countless hours of your time and make you 
more valuable to yourself and your job. Then these 
books go right into higher mathematics and show 
how simple it is when an expert explains it for 
you 
ARITHMETIC: Starting with a quick review 
of principles, this volume presents all the 
special calculation methods used in busi- 
ness and industry which every practical 
man should know. Fundamental in all 
computations in engineering, both mil- 
itary and civilian. Essential methods 
for rapid calculation such as is needed 
in firing guns, setting lathes, etc. Sys- 
tems of measurement and their com 
putation required in machine work 
Hundreds of other applications 
to technical work. 


ALGEBRA: Starting with sim- 
ple practical problems, this 
book shows you, step by 
step, how to apply alge- 
braic methods to the 
most complex problems. 
Shows how to solve 
problems which are in- 
volved in all military and 
industrial work, relating to 
machines, engines, projectiles, 
ships, planes, etc Logarithms and slide 
rule, and many other practical applications. 


GEOMETRY: States clearly all needed facts about 
plane figures, circles, polygons, etc. Covers all the topics 
‘al in drafting and engineering. It deals at length with angles, 
es, circles, and the many other geometric figures that are basic to 
ering design. Sheet metal work, so important in airplane construction, 
rect application of these principles. So also is the laying out of ship 
which is the major activity in ship construction, The properties of 
and spheres explained in this volume also apply directly in navigation. 
NOMETRY: This volume makes easy the principles of angles and 


es, shows you how to use tables that explain their functions. Prac- 
’ (Continued at top of neat column) 


































Mathematics Is the Indispensable 
Foundation Knowledge for Today’s 


New Technical 
and Mechanical 


WAR 
JOBS 


(Continued from preceding column ) 
tically every problem in machine 
work, land surveying, mechanics, 
astronomy, navigation and range 
finding is solved by methods of 
trigonometry. These methods 
are explained here in the most 
simple way with actual exam- 
ples of calculations of height 
and distance as they are applied 
directly to the sighting of guns 
and the determination of the 
position of a ship at sea, the 
construction of buildings and fortifications, the cutting of gears, etc., 
etc. All necessary tables for making these computations are furnished 
in this book as they are in all the other volumes of this series. 
CALCULUS: You will enjoy mastering calculus in this interesting 
new way and will find it will enable you to solve problems that can be 
solved in no other way. This branch of mathematics deals with rate 
problems. It is essent‘al in computation involving objects moving 
with varying rates of speed. It also enables us to find the most effi- 
cient design for any kind of mechanism, engine, or moving vehicle. 
Typical problems included in this book are the calculation of the 
velocity with which a man supported by a parachute strikes the 
ground, the path of a bullet or shell, the work done by expanding gas 
or steam (which is applied directly in the design of rifles and camnon), 


These ore but a few of the hundreds of subjects simplified 
and explained pl reading course in mathematics, 
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Examine ““MATHEMATICS FOR 
SELF-STUDY” 10 Days Free! 


Cut Out and Mail This Card—No Stamp Required 

Send no money now. Just mail this card—it requires 
no stamp. We will send you the 5 books for 10 days’ 
trial. After 10 days, if not completely satisfied, return 
the books to us without obligation or send us the small 
down payment of $2.95, balance in three monthly pay- 
ments. Mail this card today. 


D. Van Nostrand Co., 
250 Fourth Ave., New York, N. Y. 

Send me MATHEMATICS FOR SELF STUDY in 5 volumes. 
Within 10 days | will either return the books or send you 
$2.95 as first payment and $2.00 per month for three 
months until the total price of $8.95, plus a few cents post- 
age, is paid 

(If you send $8.95 payment in full with this 
order, we will pay postage. Same return privilege.) 


Nome 

Address 

City and State 
Reference 


Address 
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WHERE A CIGARETTE 
COUNTS MOST. 


MILDNESS and TASTE 


that’s what the real pleasure of smoking adds up to 


Up at dawn or to bed at dawn...fresh or fagged, 
more smokers every day are finding this out 
.-- for Real Smoking Pleasure it’s Chesterfield’s 
Milder, Better Taste every time. 





